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HOW TO USE THE SOIL SURVEY REPORT 


HIS SOILSURVEY of Deuel County 

will serve several groups of readers. 
It will help farmers and ranchers in plan- 
ning the kind of management that will 
protect their soils and provide good yields; 
assist engineers in selecting sites for roads, 
buildings, ponds, and other structures; 
guide those who wish to plant windbreaks 
to protect fields and farmsteads; and add 
to our knowledge of soil science. 


Locating Soils 


Use the index to map sheets at the back 
of this report to locate areas on the large 
map. The index is a small map of the 
county numbered to show where each sheet 
of the large map is located. On the large 
map the boundaries of the soils are out- 
lined, and there is a symbol for each kind 
of soil. Atl areas marked with the same 
symbol are the same kind of soil, where- 
ever they occur on the map. The symbol 
is inside the area if there is enough room; 
otherwise, it is outside the area and a 
pointer shows where the symbol belongs. 


Finding Information 


This report contains sections that will 
interest different groups of readers, as well 
aor sections that may be of interest to 
all. 

Farmers, ranchers, and those who work 
with them can learn about the soils in the 
section “Descriptions of Soils” and then 
turn to the section “Use and Management 
of Soils.” In this way, they first identify 
the soils on their farm and then learn how 
these soils can be managed and what yields 
can be expected. In the subsection “Use 
and Management of Rangeland,” the soils 
of the county have been placed in range 
sites. The “Guide to Mapping Units” at 
the back of the report. will simplify use 
of the map and report. This guide lists 


Cover picture: 


each soil and land type mapped in the 
county, and the page where each is de- 
scribed. It also sats, for each soil and 
land type, the capability unit and range 
site, and the pages where each of these 
is described. 

Foresters and others interested in wood- 
land can refer to the subsection “Wood- 
land and Windbreaks.” In that subsec- 
tion the soils in the county are grouped 
according to their suitability for trees 
and factors affecting the management of 
woodland are explained. 

Engineers will want to refer to the sub- 
section “Use of Soils in Engineering.” 
Tables in that subsection show character- 
istics of the soils that affect engineering. 

Scientists and others who are interested 
will find information about how the soils 
were formed and how they were classified 
in the section “Formation and Classifica- 
tion of the Soils.” 

Students, teachers, and other users will 
find information about soils and their man- 
agement in various parts of the report, 
depending on their particular interest. 

Newcomers in Deuel County will be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be 
interested in the section “Facts About 
Deuel County,” which gives additional in- 
formation about the county. 

* bd bd * * 


The Deuel County Soil and Water Con- 
servation District was organized in 1940. 
Through the district, farmers and ranch- 
ers receive technical assistance from the 
Soil Conservation Service in planning for 
the use and conservation of the soils on 
their farms and ranches. This soil survey 
was made as a part of that technical assist- 
ance. Fieldwork for the survey was com- 
pleted in 1960 and, unless otherwise indi- 
cated, all statements in the report refer 
to conditions in the county at that time. 
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EUEL COUNTY is in the southeast corner of the 
Nebraska panhandle, where it adjoins Colorado 

(fig. 1). The county extends about 30 miles from east to 
west and 15 miles from north to south, and it has an area 
of 435 square miles, or 278,400 acres, Chappell, the county 
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Figure 1.—Location of Deuel County in Nebraska. 


seat, is 840 miles west of Omaha, 180 miles east of Chey- 
enne, Wyoming, and 180 miles northeast of Denver, 
Colorado. 

Deuel County is agricultural. Most of the acreage is 
cropland that is used mainly for wheat and is subject, to 
wind and water erosion. In addition, large areas of native 
range provide grazing for livestock, principally beef cattle. 
During favorable years the yields of crops are excellent, 
but generally they are limited because of a scarcity of 
moisture; and like other areas of the Great Plains, the 
county has periods of drought. Destructive rainstorms, 
often accompanied by hail, occur almost every year in 
local areas, 


How Soils Are Mapped and. Classified 


Soil scientists made this survey to learn what. kinds of 
soils are in Devel County, where they are located, and how 
they can be used. 

They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they ob- 
served steepness, length, and shape of slopes; size and 
speed of streams; kinds of crops or native plants; kinds 


of rock; and many facts about the soils. They dug many 
holes to expose soil profiles. A. profile is the sequence of 
natural layers, or horizons, in a soil; it extends from the 
surface down into the parent material that has not been 
changed much by leaching or by roots of plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They 
classified, and named the soils according to nationwide, 
uniform procedures. To use this report efficiently, it is 
necessary to know the kinds of groupings most used in a 
local soil classification. 

Soils that have profiles almost alike make up a soil 
series. [Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Keith and 
Rosebud, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that go 
with their behavior in the natural, untouched landscape. 
Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that. affects use of the soils by man. 

Many soil series contain soils that are alike except 
for texture of their surface layer. According to this 
difference in texture, separations called soil types are 
made. Within a series, all the soils having a surface 
layer of the same texture belong to one soil type. Rose- 
bud loam and Rosebud fine sandy loam are tivo soil types 
in the Rosebud series. The difference in texture of their 
surface layers is apparent from their names. 

Some soil types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not be made if they were shown on the soil 
map as one unit. Such soil types are divided into soil 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Rosebud loam, 
0 to 3 percent slopes, is one of several phases of Rosebud 
loam, a soil type that ranges from nearly level to moder- 
ately sloping. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
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the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, and 
other details that greatly help m drawing boundaries 
accurately. The soil map at the back of this report was 
prepared from the aerial photographs. : 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
management of farms and fields, a mapping unit Is nearly 
equivalent to a soil type or a phase of a soil type. It is not 
exactly equivalent, because it is not ractical to show on 
such & map all the small, scattered bits of soil of some 
other kind that have been seen within an area that is 
dominantly of a recognized soil type or, soil phase. 

In preparing some detailed maps, the soil scientists have 
a problem of delineating areas where different kinds of 
soils are so intricately mixed, and so small in size, that it 
is not practical to show them separately on the map. 
Therefore, they show this mixture of soils as one mapping 
unit and call it a soil complex. Ordinarily, a soil com- 
plex is named for the major kinds of soil in it, for example, 
Rosebud-Canyon complex. 

In a few places it is desirable to show two or more soil 
types or soil phases, which are similar but do not regularly 
occur together as one mapping unit. Such groups are 
called undifferentiated soil groups. They are’named in 
terms of their constituent soils and connected by “and.” 
Bridgeport and Havre loams, 0 to 1 percent slopes, is an 
example of an undifferentiated soil group. 

Also, on most soil maps, areas are shown that are so 
rocky, so shallow, or so frequently worked by wind and 
water that they scarcely can be called soils. These areas 
are shown on a soil map like other mapping units, but 
they are given descriptive names, such as Slickspots or 
Wet alluvial land, and are called land types rather than 
soils, 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from -field or plot experiments on the same 
kinds of soils. Yields under defined management are esti- 
mated for all the soils. 

- But only. part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs 
to be organized in a way that it is readily useful to dif- 
ferent groups of readers, among them farmers, ranchers, 
managers of woodland, and engineers. Grouping soils 
that are similar in suitability for each specified use is the 
method of organization commonly used in the soil survey 
reports, Based on the yield and practice tables and other 
data, the soil scientists and other persons set up trial 
groups, and test them by further study and by consulta- 
tion with farmers, agronomists, engineers, and others. 
Then, the scientists adjust the groups according to the 
results of their studies and consultation. Thus, the groups 
that are finally evolved reflect up-to-date knowledge of the 
soils and their behavior under present methods of use and 
management. 


General Soil Map 


After studying the soils in a locality and the way they 
are arranged, a soil scientist can make a general map that 
shows the main patterns of soils, called soil associations, 
Such a map is the colored general soil map at the back of 
this report. Each association, as a rule, contains a few 
major soils and several minor soils, in a pattern that is 
characteristic though not strictly uniform. 

The soils within any one association are likely to differ 
in many properties; for example, slope, depth, stoniness, 
or salinity. Thus, the general soil map does not show the 
kind of soil in any particular place, but patterns of soils, 
in each of which are several different kinds of soils. 

Each soil association is named for the major soil series 
in. it, but as already noted, soils of other series may also 
be present. The major soils of one soil association may 
also be present in another association, but in a different 
pattern. 

The general map is useful to people who want a general 
idea of the soils, who want to compare different parts of 
the county, or who want to learn the possible location of 
good-sized areas suitable for a certain kind of farming 
or other Jand use. 

Deuel County has seven soil associations. Soil asso- 
ciation 4 is on nearly level flood plains, and it contains 
soils that are imperfectly drained. Soil association 2 is 
on shallow, gravelly breaks along the major streams of the 
county. Soil associations 1, 8, and 6 contain benchlands, 
tablelands, and volling silty uplands. Soil associations 
5 and 7 consist of sandy soils of upland valleys and hills. 


1. Keith-Rosebud association: Silty tablelands 


This is by far the largest soil association in Deuel 
County. It consists of the mildly sloping parts of the up- 
lands and occurs in two general areas that are separated by 
the deep valley of Lodgepole Creek. The larger area. is 
called North Table, and the smaller, South Table. 

The main soils of this association formed in silty, wind- 
blown deposits (fig. 2). The Keith soils are the most ex- 
tensive and,are deep, dark, and fertile. In areas where the 
underlying residual sandstone is near the surface, the 
moderately deep Rosebud and the shallow Canyon soils are 
dominant. These soils are mainly on the rises, the knobs, 
and some of the steeper slopes. 

Less extensive in the association are the Richfield, Kuma, 
Goshen, Dawes, and Scott soils. Richfield and Dawes soils 
are in fairly flat, slightly convex areas, The dark-colored 
Kuma soils are on low-lying flats, and the dark-colored 
Goshen soils lie in swales and basins. Scott soils are slowly 
permeable and occur in small depressions that are occasion- 
ally flooded. 

Nearly all this association is cultivated, mainly to winter 
wheat grown under dryland farming, (See cover picture.) 
Excellent yields are obtained under good management. 
Other important crops are winter barley and grain sor- 
ghum. An increasing acreage is planted to safflower, a 
newly introduced crop grown for the oil in the seed. 
Many farms are 640 acres or more in size, and farm op- 
erations are highly mechanized. Figure 3 shows a typical 
farmstead in the Keith-Rosebud association. 

Low rainfall limits the choice of crops. Although much 
of the area is suitable for irrigation, water is not available. 
Both water and wind erosion are hazards. Flash rains 
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Figure 2.—l.andform and soils in the Keith-Rosebud soil association. 


damage sloping areas, and blowing is severe during 
droughty periods. 


Shallow, gravelly breaks 


This is the second largest soil association in Deuel 
County. It consists of sloping, gravelly areas along 
Lodgepole Creek, on the breaks above the South Platte 
River, and along the tributaries of these streams. 

The major soils of the association formed in gravelly or 
in mixed gravelly and loamy deposits (fig. 4). The Dix, 
Altvan, and Chappell soils are most extensive. The Dix 
soils are shallow and gravelly; they occupy high, irregu- 
larly shaped knolls. The Altvan and Chappell soils lie on 
lower, fairly smooth slopes, and are moderately deep over 
gravel, The Altvan soils are silty, but the Chappell soils 
are sandy. 

Less extensive in the association are the Canyon, Rose- 
bud, and Keith soils. The shallow Canyon soils and the 
moderately deep Rosebud soils occur in scattered areas 
where the underlying residual sandstone is near the sur- 
face. Meith soils are loamy and fairly deep; they occupy 
slopes where gravel and residual sandstone ave covered by 
several feet of loess. 


2. Dix-Altvan association: 


The farms in this association are highly mechanized and 
are used for growing cash crops and for raising livestock. 
Many of the less strongly sloping areas are cultivated, but 
a large acreage is poorly suited to crops and is in native 
grass used for range. Most farms cover 640 acres or more. 

This association produces more beef cattle than the 
others in the county (fig. 5). The range is grazed by brood 
cows all year and commonly by yearlings in summer. The 
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Figure 3.—Typical farmstead in the Keith-Rosebud soil association. 
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Figure 4.—Landform and soils in the Dix-Altvan and the Cheyenne-Tripp soil associations. 


chief cultivated crop is winter wheat. Soils suitable for 
cultivation produce good yields of wheat under efficient 
management. Other important crops include winter bar- 
ley, grain sorghum, and feed crops. 


, eae eae 
Figure §.——Beef cattle in an area of native grass, Dix-Altvan soil 
association. 


Water erosion is a hazard on the sloping soils of this 
association, Flash rainstorms and water from melting 
snow severely damage unprotected areas. Proper man- 
agement of grazing is important on range. 


3. Keith-Colby association: Rolling silty uplands 


In this upland soil association gentle slopes are inter- 
spersed with strong slopes in areas where thick deposits 
of windblown silt have accumulated. The high, rounded 
ridges in the association are long and narrow and extend 
generally in a northwest-southeast direction. 

The main soils in this association are the Keith, Colby, 
and Ulysses soils (fig. 6}. Keith soils, the most extensive, 
occur on the milder slopes and are deep, dark, loamy, and 
fertile. Colby and Ulysses soils are deep and light colored ; 
they occupy the ridges and other strongly sloping or steep 
areas that are scattered throughout the association and are 
the most prominent features of the landscape. The associ- 
ation also includes small areas of other soils. 

Most of this soil association is cultivated. Native grass 
remains only in some of the steeper or the larger areas of 
Colby and Ulysses soils. Many strongly sloping areas are 
cultivated along with large areas of more nearly level soils. 
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Figure 6—Landform and soils in the Keith-Colby soil association. 


The main crop is winter wheat. On the soils well suited 
to this crop, yields are high under good management. 
Other crops include winter barley, grain sorghum, and 
feed crops, The farms contain 640 acres or more, and their 
operations are highly mechanized. 

Water erosion is a problem in the sloping areas that are 
not protected or are not suited to cultivation. Most of the 
damage is caused by flash rainstorms and melting snow. 
Proper use is important in managing range. 


4, Las-Las Animas association: Bottom lands 


This soil association consists of nearly level flood plains, 
or first bottoms, that are in two bands. One band, about 
half a mile wide, is along Lodgepole Creek (fig. 7) ; the 
other is 1144 to 2 miles wide and hes along the South Platte 
River. During periods of high water, these areas are 
flooded! first. 

Soils of this association formed in mixed sediments of 
varied texture that were recently laid down by water 
and have been changed little or none by soil development. 
' Las soils are the most extensive; Wet alluvial land covers 
the next largest acreage; and Las Animas soils and Slick- 
spots also are extensive (fig. 8). 


Las soils are deep, dark colored, loamy, and imperfectly 
drained. Wet alluvial land occurs in the old bed of the 
South Platte River and consists of extremely stratified, 
light-colored, loose sand and gravel. Las Animas soils 
are sandy, moderately deep, and imperfectly drained. 
Slickspots are made up of loamy soil material that is 


Figure 7—Bottom land along Lodgepole Creek. 
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Figure 8—Landform and soils in the valley of the South Platte River, southeastern Deuel County. 


saline-alkali. In addition, Bayard, Laurel, and Wann 
soils occur in this association. 

About half of the association is cultivated, and the rest, 
is in native grass and scattered trees. The trees grow 
only on Wet alluvial land. The areas in grass are used 
for pasture or hay. 

Nearly all the cultivated areas are irrigated. The main 
crops are corn, sugar beets, and alfalfa. Because the soils 
are saline and alkaline and have a high water table, yields 
of irrigated crops are lower in this association than on 
the benchlands. 

Good wells for irrigation can easily be developed 
throughout this association. In some places, however, the 
soils are poorly suited to crops and to irrigation. Wind 
erosion is a hazard, especially on the sandy soils. Iv- 
rigating the soils carefully is important. 


5. Anselmo-Keith association: 
uplands 


This soil association occupies two irregularly shaped 
areas in the county, one in the south-central part and the 
other in the northeastern. Each of these areas is about 
4. miles long and 1 to 144 miles wide. On the surface are 
slight hummocks or long, low, interrupted ridges. 

The principal soils of this association formed in a mix- 
ture of sand and silt deposited by wind (fig. 9). Most 
extensive are the Anselmo, Keith, and Tripp soils, but 


Moderately sandy 


the Goshen and Valentine soils, as well as other soils, alse 
occur. The Anselmo soils are deep and moderately sandy ; 
they generally occupy the ridges and stronger slopes. ‘The 
Keith and Tripp soils are deep, have a fine sandy loam 
surface layer and a loamy subsoil, and occur on the more 
gentle slopes. 

Goshen soils are in small areas in narrow swales and are 
deep and dark colored. Valentine soils lie on a few of the 
small ridges. They are deep and very sandy. Other 
soils occur in the association, but their acreage is small. 

Most of this association is cultivated, mainly to winter 
wheat and grain sorghum. These crops are well suited 
to the soils and generally produce high yields under good 
management. Other crops grown include winter barley 
and corn. Some of the larger areas of sandy sotls have 
been left in native grass or reseeded because they are 
difficult to manage if cultivated. Parts of large farms 
make up most of the association. 

The severe risk of wind erosion is a problem, especially 
during droughts. Because the soils are sandy, they erode 
easily if the native plants have been removed or are 
sparse. 


6. Cheyenne-Tripp association: Benchlands 


This soil association consists of nearly fiat, well-drained 
benches, or terraces, that occur along Lodgepole Creek and 
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Figure §—Landform and soils in the Valentine and the Anselmo-Keith soil associations in south-central Deuel County. 


the South Platte River. It includes narrow, gravelly 
areas along intermittent drainageways. 

The major soils of this association formed in loamy 
and moderately sandy sediments that were laid down by 
water and, in a few places, were reworked by wind. The 
Cheyenne, Tripp, Keith, and Chappell soils are the most 
extensive, but the Bayard and Nunn soils also are in large 
areas, (See fig. 4, p. 4, and fig. 8, p. 6.) 

Cheyenne and Chappell soils occupy the high bench- 
lands and are moderately deep. The Cheyenne soils are 
loam, whereas the Chappell soils are sandy loam. The 
Tripp and Ieith soils occur throughout the association 
and ave deep, dark, and loamy. Bayard soils are deep and 
moderately sandy. The Nunn soil is a deep, dark silt 
loam that has a moderately fine textured subsoil. Sandy 
alluvial land occurs in small areas along the major upland 
drainageways; it is very sandy and gravelly. 

Most of this association is well suited to cultivation. 
The Tripp, Keith, Cheyenne, Chappell, Bayard, and Nunn 
soils ave the important irrigated soils in the county... Tex- 
cept for Sandy alluvial land, nearly all the acreage in 
the association is cropped, and much of it is irrigated 
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(fig. 10). The principal irrigated crops are corn, sugar 
beets, and alfalfa. The main crop under dryland farm- 
ing is winter wheat. Many of the irrigated farms are 
about 160 acres. Farm operations are highly mechanized. 

Water for irrigation is easily accessible from. wells in 
this area. Applying the water efficiently is important. 
Wind erosion is a hazard, mainly on the sandy soils. 

7. Valentine association: Rolling sands 

This soil association consists of very sandy soils that 
are hummocky and, m places, resemble typical Nebraska 
sandhills. It lies just east of Lodgepole Creek in an area 
that is 1 to 2 miles wide and extends 6 to 7 miles north- 
westward from the Colorado line. 

All the soils of this association formed in sandy ma- 
terial deposited and shifted by wind. The Valentine soils 
are by far the most extensive. (See fig. 9.) These 
soils are deep sands that have a surface layer slightly 
darkened by organic matter. Also, in the association on 
low slopes are small areas of Dunday loamy fine sand, 
which is a deep, dark-colored soil. 
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Figure 10.—Ivrrigated benchland south of Big Springs, Nebraska, 
in the Cheyenne-Tripp soil association. 


This association is one of the main grazing areas in the 
county and is an important livestock area. Beef cattle 
are numerous, Nearly all of the association is grazed by 
brood cows throughout the year and commonly by year- 
lings n summer. The soils are not suited to cultivation 
but are well suited to native grass. 

Wind erosion is a hazard in this area. If the grass 
cover is reduced, the soils blow severely. A few small 
blowouts have formed in places where the grass has been 
destvoyed. Management of grazing is important in main- 
taining a cover of native plants. 


Use and Management of Soils 


This section consists of several parts. The first dis- 
cusses the general practices of management needed on 
dry-farmed soils and on irrigated soils. Next there is an 
explanation of the capability classification of soils. The 
next two parts deal with the capability groups of soils 
for dryfarming and for irrigation. Then there is a part 
consisting of two tables that give estimated yields of crops, 
a part on the use and management of rangeland, one on 
woodland and windbreaks, and one on the use of soils in 
engineering. 


General Practices of Management 


In. Deuel County the purposes of managing dry-farmed 
soils are to conserve moisture, to control wind and water 
erosion, and to maintain fertility. Of these, the most 
important is conserving moisture because the amount of 
rainfall in the county is small and varies widely from 
year to year. 

Research and experience have shown that dryland crops 
can be grown most efficiently and most profitably by fal- 
lowing the soils for a year. During the fallow period, 
weeds and volunteer crops are destroyed and the soil sur- 
face is kept open and porous so that it can absorb moisture. 
If soils are fallowed, their moisture is retained and their 
fertility is built wp for the next crop. Ina system called 
black fallow, all crop residue is plowed under and the soil 
is exposed to damaging winds and rains and loses moisture 
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through evaporation. If stubble-mulch tillage is used, 
however, the soil is tilled in such a way that plant residue 
is kept on the surface and. protects the soil from blowing 
and washing (fig. 11). Stubble mulching also helps to 
maintain fertility, for soils lose fertility through erosion. 
The stubble conserves moisture by reducing runoff, by 
controlling evaporation, and by keeping the soil surface 
open so that rainfall is absorbed. 

Some advantages of stubble-mulch tillage are shown by 
recent experiments in western Nebraska (7).1_ In these 
axperiments, soils that were stubble mulched lost only 0.08 
inch of moisture through runoff in 1959, whereas soils 
that were black fallowed lost 1.87 inches the same year. 
The amount of soil washed from black-fallowed fields was 
more than seven times that washed from stubble-mulched 
fields. These results, like those obtained elsewhere, show 
that stubble mulching protects soils from excessive runoff 
and keeps them from eroding. 

In a fallow field to be mulched, stubble is left undis- 
turbed through winter because it conserves moisture and 
reduces erosion (fig, 12). Tillage then begins in spring. 
In Deuel County, farmers generally stubble mulch their 
soils by tilling with large machinery. On soils well suited 
to wheat, they commonly use a one-way disk the first time 
over a field. Thereafter, the soils are tilled with a sweep 
cultivator or other subsurface implement. The type of 
implement most suitable for stubble mulching is deter- 
mined by the amount of residue on the soil surface. 

Terraces are needed to control runoff and to reduce 
water erosion on all sloping soils of Deuel County except 
sandy ones. Because rainfall in the county is light and 
the soils are porous, level terraces with closed ends are 
constructed. By holding water on the soils where it falls, 
the terraces increase the amount of moisture available to 
plants (fig. 13). They function best if used with contour 
tillage and stubble mulching. 

Striperopping is needed in this county to keep soils from 
eroding and to save moisture. Crops and fallow are ar- 
ranged in alternate strips that are laid out along the 
contour or across the prevailing wind. The width of 


Figure 11.—Crop residue left on the surface by stubble-mulch 
tillage helps to prevent erosion and to conserve moisture. 


‘Italic numbers in parentheses refer to Literature Cited, p. 94. 
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Figure 12—Wheat stubble left standing in winter catches and 
holds snow. 


strips is determined largely by the texture of the surface 
soils. Normally, contour stripcropping is needed where 
terraces are used, and wind stripcropping should be used 
on soils that cdo not require terracing. 

Fallow, stubble-mulch tillage, terracing, and stripcrop- 
ping are eflective in conserving moisture, controlling ero- 
sion, and maintaining fertility on most dry-farmecl soils 
in Deuel County. Wheat is generally alternated with 
fallow in the cropping system, but other crops, chiefly 
grain sorghum and winter barley, also are planted. Sat- 
flower, a crop grown for the oil in the seed, is gaining 
in importance. 

Grasses and legumes are included in the cropping se- 
quence mainly to improve tilth and increase water intake. 
Their use may not increase the yield of the crop that 
follows, but by increasing water intake and decreasing 
runoft, erosion 1s reduced. 

Experiments conducted for several years indicate that 
asmall amount of nitrogen fertilizer increases wheat yields 
on most noneroded soils of the silty tablelands in western 
Nebraska if wheat is alternated with fallow (10). 

In Deel County, yields of wheat were greatly increased 
by fertilizer applied to test plots in 1960. Most of the in- 
crease was attributed to nitrogen, but phosphate alone 
and potash with nitrogen and phosphate also increased 
yields significantly. Nitrogen brought a much better re- 
sponse if applied in spring rather than in fall. 

The use of commercial fertilizer, especially nitrogen, is 
closely related to the amount of moisture available to crops. 
In this county, most dryland soils ave fertile enough for 
the small supply of moisture available. In an average 
year, nitrogen applied to soils used for alternate wheat 
and fallow generally results in only a small inerease in 
wheat yields unless the soil is moist to a depth of more 
than. 4 feet. 

The management needed on irrigated soils in Deuel 
County is chiefly the efficient distribution and use of ir- 
rigation water and the maintenance of fertility. Control- 
ling erosion is a need on sloping fields. Choosing well- 
suited crops is important in saline-alkali areas. 


Commercial fertilizer is required for high yields of 
crops and should be applied in amounts determmed by 
soil tests (12). Nitrogen is needed on all irrigated soils 
in the county except those used for alfalfa. Sugar beets 
and alfalfa respond well to added phosphate, but the soils 
generally contain enough potash for irrigated crops. 

ome areas, especially fields recently Jeveled for irriga- 
tion, may be deficient in zine, iron, and other trace ele- 
ments. Trace elements should be applied in amounts 
indicated by tests. 

Water causes severe damage to sloping, irrigated soils 
that are not protected, Flash storms cause sheet and 
gully erosion, and both soil and water are lost when ir- 
rigation water is applied. Contour-bench leveling is ef- 
fective in controlling water erosion in sloping fields. 
Contour benches are nearly flat terraces, or steps, that are 
built in a series at right angles to the general slope of a 
field. At the outer edge of each bench is a low dike and, 
next to that, a short steep drop to the next bench below. 
Slopes of 1 to 5 percent are suitable for contour-bench 
leveling if the soils are deep. 

In addition to harvested! crops, grass used for tame 
pasture is well suited to the irrigated soils of Deuel 
County. 


Capability Groups of Soils 


The capability classification is a grouping of soils that 
shows, in a general way, how suitable the soils are for 
most kinds of farming. It is a practical grouping based 
on limitations of the soils, the risk of damage when they 
are used, and the way they respond to management. 

In this system all the kinds of soil are grouped at three 
levels, the capability class, subclass, and unit. Eight 
capability classes are in the broadest grouping and-are 
designated by Roman numerais I through VITI. In class 
T are the soils that have few limitations, the widest range 
of use, and the least risk of damage when they are used. 
The soils in the other classes have progressively greater 
natural limitations. In class VIIT are soils and land- 
forms so rough, shallow, or otherwise limited that they do 
not produce worthwhile yields of crops, forage, or wood 
products. 


Figure 13.—A newly constructed, level terrace filled with water 
from a recent rain. 
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The subclasses indicate major kinds of limitations with- 
in the classes. Within most of the classes there can be 
as many as four subclasses. The subclass is indicated by 
adding a small letter, ¢, w, s, or ¢, to the class numeral, for 
example, IIe. The letter ¢ shows that the main limitation 
is risk of erosion unless close-growing plant cover is main- 
tained; # means that water in or on the soil will inter- 
fere with plant growth or cultivation (in some soils the 
wetness can be partly corrected by artificial drainage) ; 
s shows that the soil is limited ale because it 1s shallow, 
droughty, stony, or saline-alkali; and ¢ indicates that the 
chief limitation is low rainfall or some other feature of 
climate. 

In class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can contain, 
at the most, only subclasses w, s, and c, because the soils in 
it have little or no erosion hazard but have other limitations 
that limit their use largely to pasture, range, woodland, 
or wildlife. 

Within the subclasses are the capability units, which 

are groups of soils enough alike to be suited to the same 
crops and pasture plants, to require similar management, 
and to have similar productivity and other responses to 
management. Thus, the capability unit is a convenient 
grouping for making many statements about the manage- 
ment of soils. Capability units are generally identified 
by numbers assigned locally, for example, [le~1 or I11e-3. 
These numbers are not consecutive in Deuel County, be- 
cause not all of the capability units used in Nebraska 
apply to the soils in this county. 
"Soils are classified in capability classes, subclasses, and 
units in, accordance with the degree and kind of their per- 
manent limitations; but without consideration of major 
and generally expensive landforming that would change 
the slope, depth, or other characteristics of the soil; and 
without consideration of possible but unlikely major rec- 
lamation projects. 


Dryland Capability Groupings 


All the soils of Deuel County have been placed in classes, 
subclasses, and capability units as shown in the list that 
follows. Some of the soils in this list are not suitable for 
cultivation under dryfarming methods. Soils of classes 
I through TV are in varying degrees suitable for cultiva- 
tion, as explained in the discussion of each capability unit 
and in the subsection “Capability Groups of Soils.” Soils 
of classes V, VI, VII, and VIII are not suitable for 
cultivation. 

Class I. Soils that have few limitations that restrict their 
use. No dry-farmed soil in Deuel County is in this class. 
Class II. Soils that have some limitations that reduce the 
choice of plants or require moderate conservation prac- 
tices. 
Subclass IIc. Soils that are limited for the produc- 
tion of crops by too little moisture. 
Capability unit [Ic-1—Deep, silty, nearly level 
soils that are easily worked. 
Subclass IIe. Soils subject to moderate erosion if 
they are not protected. 
Capability unit TIle-1—Deep, silty, very gently 
sloping soils that are easily worked. . 
Capability unit Ile-3.—Deep, nearly level, mod- 
erately sandy soils that are easily worked, and 


nearly level or very gently sloping, moderately 
sandy soils that have a silty subsoil. 

Subclass IIw. Soils that have moderate limitations 
because of excess water. 

Capability unit IIw-4.—Deep loams that are on 
bottom lands, are affected by a moderately high 
water table, and are slightly wet but easily 
worked. 

Class IIT. Soils that have severe limitations that reduce 
the choice of plants, or require special conservation prac- 
tices, or both. 

Subclass ITTe. Soils subject to severe erosion if they 
are cultivated and not protected. 

Capability unit [[Te-1—Deep, silty, undulating 
soils and moderately deep, nearly level or very 
gently sloping loams. 

Capability unit IiTe-2—Deep, very gently slop- 
ing loams that have a claypan. 

Capability unit ITTe-3.—Deep, moderately sandy, 
nearly level to undulating soils and deep, mod- 
erately sandy, undulating soils that have a silty 
subsoil. 

Subclass I[Tw. Soils that have severe limitations 
because of excess water. 

Capability unit ITIw-2.—Deep, silty soils that 
are in upland depressions, have a claypan, and 
are occasionally ponded. 

Subclass IIIs. Soils that have severe limitations be- 
cause of moisture capacity. 

Capability unit IT{s-2.—Deep, nearly level loams 
that have a claypan. 

Capability unit I[[s—-5.—Moderately deep, nearly 
level loams. 

Class IV. Soils that have very severe limitations that re- 
strict the choice of plants, require very careful manage- 
ment, or both. 

Subclass [Ve. Soils subject to very severe erosion if 
they are cultivated and not protected. 

Capability unit [Ve-1.—Deep, rolling, silty soils 
and moderately deep, undulating or rolling 
loams. 

Capability unit [Ve-3.—Deep, rolling, moder- 
ately sandy soils and moderately deep, nearly 
mate or very gently sloping, moderately sandy 
soils, 

Capability unit [Ve-5.—Deep, nearly level to un- 
dulating loamy sands. 

Capability unit [Ve-9.—Deep, undulating, silty 
soils that are on uplands and have a thin sur- 
face layer, 

Subclass [Vw. Soils that have very severe limitations 
for cultivation because of excess water. 

Capability unit IVw-5.—Moderately deep, mod- 
erately wet, sandy soils that are on bottom 
Jands and are affected by a moderately high 
water table. 

Subclass TVs. Soils that have very severe limitations 
because of low moisture capacity, salts and alkali, 
or other soil features. 

Capability unit, [Vs-1.—Moderately saline-alkali, 
loamy soils of the low benchlands. 

Class V. Soils not likely to erode that have other limita- 
tions, impractical to remove without major reclamation, 
that limit their use largely to pasture or range, wood- 
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land, or wildlife food and cover. No soils in Deuel 
County are in class V. 

Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and that limit 
their use largely to pasture or range, woodland, or wild- 
life food and cover. 

Subclass VIe. Soils severely limited, chiefly by risk 
of erosion, if protective cover is not maintained. 

Capability unit VIe-1—Hilly, moderately deep 
and shallow, loamy soils. 

Capability unit Vie-5.—Deep, rolling, sandy 
soils. 

Capability unit VIe-9.—Deep, silty, rolling or 
hilly soils that are on uplands and have a thin 
surface layer. 

Subclass VIs. Soils generally unsuitable for cultiva- 
tion and limited for other uses by a shallow root 
zone or by strong concentrations of salts and alkali. 

Capability unit VIs-1—Strongly and very 
strongly saline-alkali soils of the bottom lands. 

Capability unit VIs-4—Shallow soils over limy 
sandstone. 

Capability unit VIs-41—Shallow soils over 
gravelly outwash. 

Class VIT. Soils that have very severe limitations that 
make them unsuitable for cultivation without major rec- 
lamation, and that restrict their use largely to grazing, 
woodland, or wildlife. 

Subclass VITe. Soils very severely limited, chiefly by 
risk of erosion if protective cover is not maintained. 

Capability unit VITe-5.—Steep, hummocky, deep 
sands. 

Subclass VIIs. Soils that are very severely limited 
because they are shallow and have low moisture 
capacity. 

Capability unit VIIs-3.—Very shallow, gravelly 
soils. 

Class VITI. Soils and landforms that have limitations 
that preclude their use, without major reclamation, for 
commercial production of plants, and restrict their use 
to recreation, wildlife, water supply, or esthetic pur- 
poses. No soils in Denel County are in class VIII. 


Management by dryland capability units 


In this subsection the capability units of dry-farmed 
soils in Dettel County are described, their soils are listed, 
and management is discussed. Table 1 gives the approxi- 
mate acreage and proportionate extent of the dryland 
capability units in the county. 


CAPABILITY UNIT IIe-1, DRYLAND 


Soils in this capability unit are deep, nearly level, and 

medium textured (fig. 14). The soils are— 
Bayard loam, 0 to 1 percent slopes. 
Bridgeport and Havre loams, 0 to 1 percent slopes. 
Goshen silt loam, 0 to 1 percent slopes. 
Keith-Kuma silt loams, 0 to 1 percent slopes. 
Keith-Richfield silt loams, 0 to 1 percent slopes, 
Nunn silt loam. 
Tripp-Keith silt loams, 0 to 1 percent slopes. 

These soils are easily worked. They absorb-water well, 
but a scarcity of moisture is likely to damage crops almost 
every year. Conserving moisture is the principal manage- 
ment problem. Wind erosion is a hazard, eSpecially in dry 
years. 


The soils of this unit are well suited to wheat and other 
small grain and to grain sorghum. Yields of wheat are 
generally high because wheat is planted on soils that have 

een fallowed. 

A cropping system that consists of wheat alternated with 
fallow conserves moisture and maintains fertility. If a 
3-year cropping system is used, a suitable sequence is 1 


Tante 1.—Approwimate acreage of dryland capability 
units and their proportionate eatent of total acreage 
nonirrigated and of total acreage in the county 


Extent of Extent of 
Capability unit Area. nonirrigated | total acreage 
acreage } in the 
county 2 
Acres Percent Percent 

T1GAl os 253s eee heh 73, 500 27, 2 26.4 
Ile-1__--------------- 70, 000 25.9 25. 1 
Ve28esecsacucee ceed 5, 251 1.9 19 
TA W4e soe ones 3, 167 1.2 ld 
Vl Tew len 2 2 ata 30, 004 1.1 10.8 
Tles2e 2 one ce eS 415 .2 Ll 
0B ees | aoe 4,350 1.6 1.6 
Tiles? 2 ses oseecseece 2, 654 1.0 1.0 
T1822 eo Se oe ese 2, 288 .9 .8 
Tl g6'.- wee eee eS 429 eo 2 
LVG2ho co cscccecle sons 32, 323 12.0 11.6 
PVe+8n2 sores ee ee 3 7, 100 2. 6 2.6 
TVG=5 ogee te Se 22 1, 941 wih 7 
TV620. eivetecinds pied ' 200 () (3) 
LV Webs ccsv deed 2 1, 519 6 5 
Visa toe oS te 370 Jl Jt 
VI6=14. 32.2 -ton ee font 2 385 ae wl 
Wie=5 isso sin sae 3, 504 1.3 1.3 
VIe-9_____.--._---- 1, 555 6 6 
Wigston sade ccoosc na 1, 061 4 4 
Vis-4__-.----- eee 1, 162 4 4 
Vig-4t.2 2.22323 se 17, 865 6. 4 6.3 
VIle-5___-----.-.----- 180 @) () 
VIIs-3ee so cee rece cece 9, 677 3. 6 3.5 

Total...--.------ 270, 400 100. 0 97.1 


! Total nonirrigated area is 270,400 acres. 
2 Total area of Deuel County is 278,400 acres. 
3 Less than 0.1 percent. 


Figure 14.—Soils in capability unit lic-1, dryland, under cultiva- 
tion. Conserving moisture is the main problem of management 
on these soils, 
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year each of fallow, wheat, and other small grain or grain 
sorghum. Crop residue should not be burned. Wind strip- 
cropping and stubble-mulch tillage are effective in conserv- 
ing water, adding organic matter, and preventing wind 
erosion. 

CAPABILITY UNIT Ile-1, DRYLAND 

This capability unit consists of deep, medium-textuved, 
very gently sloping soils on benchlands and uplands of the 
county. ‘lhe soils are— 

Bridgeport and Havre loams, 1. to 3 percent slopes. 
Goshen silt loam, 1 to 8 percent slopes. 
Keith-Richfield silt loams, 1 to 3 percent slopes. 
Tripp-Keith silt loams, 1 to 3 percent slopes. 

These soils are easy to cultivate, and they absorb water 
well. Some moisture is lost through runoff, however, and 
drought is likely to damage crops almost every year. Con- 
serving moisture and controlling wind and water erosion 
are the main management problems. 

The soils of this unit are well suited to wheat, other 
small grain, and grain sorghum. Wheat is the principal 
crop. <A. cropping system that consists of stubble-mulch 
tillage and wheat alternated with fallow helps to prevent 
erosion, to conserve moisture, and to maintain fertility. 
Also suitable is a 3-year sequence of fallow, wheat, and 
other small grain or grain sorghum. Terracing, strip- 
cropping on. the contour, and returning all residue to the 
soil are other measures needled to control erosion. 


CAPABILITY UNIT Ile-3, DRYLAND 


In this capability unit are deep, nearly level, moderately 
sandy soils that are easily worked. Also in the unit are 
nearly level or very gently sloping, moderately sandy soils 
that have a silty subsoil, The soils are— 

Anselino fine sandy loam, 0 to 1 percent slopes. 

Bayard fine sandy loam, 0 to 1 percent slopes. 

Goshen fine sandy loam, 0 to 3 percent slopes. 

Keith and Tripp fine sandy loams, 0 to 3 percent slopes. 

These soils absorb water readily and release it well, but 
crops are likely to be damaged nearly every year because 
moisture is scarce. Controlling erosion, especially wind 
erosion, is the principal management problem, but main- 
taining fertility and conserving moisture are also 
important. 

The soils are well suited to wheat and other small grain 
and to grain sorghum. Fair yields of corn can be obtained 
some years. A rotation of wheat and fallow is suitable if 
stubble-mulch tillage is used. Ifa 3-year cropping system 
is used, a suitable sequence is 1 year of wheat, 1 year of 
fallow, and 1 year of another small grain or of grain sor- 
ghum or corn. Blowing can be controlled by stubble 
mulching and wind striperopping. AIl plant residue 
should be returned to the soil. 


CAPABILITY UNIT Ilw-4, DRYLAND 


This capability unit consists of deep loams that are on 
bottom lands and have a moderately high water table. 
The soils are— 

Las loam. 
Wann loam, 

These soils are easy to work, but they dry and warm 
slowly in spring. Crops, especially those that are fairly 
deep rooted, obtain moisture from the ground water, 
though the soils often become droughty late in summer. 
Wind erosion is a hazard in unprotected fields. 
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The soils of this unit ave suited to wheat, other small 
gvain, grain sorghum, corn, and alfalfa. Yields of native 
grass cut for hay are good. Alternate wheat and fallow 
18 a good cropping system if stubble-mulch tillage is used 
during the fallow period. In a 3-year cropping system, a 
suitable sequence is 1 year each of fallow, wheat, and other 
small grain or corn or grain sorghum. Wind erosion can 
be controlled by stripcropping across the direction of the 
prevailing wind. Return all plant residue to the soil. 


CAPABILITY UNIT IlWe-1, DRYLAND 


This capability unit consists of deep, undulating, silty 
soils and moderately deep, very gently sloping loams. 
These soils are slightly or moderately eroded. The soils 
are— 

Cheyenne loam, 1 to 8 percent slopes. 

Keith silt loam, 3 to 5 percent slopes. 

Keith silt loam, 3 to 5 percent slopes, eroded. 
Rosebud loam, 0 to 38 percent slopes. 

These soils are easy to work. They absorb water well, 
but the more sloping areas lose some rainfall through 
runoff. Crops are likely to be damaged almost every year 
because of a scarcity of moisture. Conserving moisture 
and controlling wind and water erosion are the main 
problems of management. 

Small grain and sorghum are suited to these soils, and 
yields of wheat are good under proper management. The 
management needs are about the same as for the soils in 
unit: [Te-1, but practices should be applied with more 
intensity. Wheat alternated with fallow is a suitable crop 
if the fallowed land is stubble mulched. In a 8-year 
cropping system, a suitable sequence is 1 year each of 
fallow, wheat, and other small grain or grain sorghum. 
Slopes of 0 to 1 percent can be protected from damaging 
winds by wind stripcropping. On slopes of more than 1 
percent, install terraces and stripcrop along the contour. 
All plant residue should be returned to the soil. The 
eroded Keith soil responds to additions of fertilizer. 


CAPABILITY UNIT Ilfe-2, DRYLAND 

This capability unit consists of one complex of soils— 
Dawes-Keith loams, 1 to 8 percent slopes. The Dawes 
soils are very gently sloping soils on uplands; they are 
deep and have a claypan. Water is absorbed readily by 
the surface layer but moves slowly in the claypan subsoil. 
For this reason, the Dawes soils are slightly more droughty 
than the other medium-textured soils in this complex. 
Conserving moisture and controlling erosion by wind and 
water are the main problems of management. 

Wheat and other small grain are suited to these soils. 
Because small grain grows and matures in spring when 
rainfall is highest, yields of small grain are normally 
higher than those of grain sorghum and other crops grown 
in summer. 

Wheat alternated with fallow is suitable if stubble- 
mulch tillage is used during the fallow period. Terracing 
and contour stripcropping are effective in reducing run- 
off and controlling water erosion. All crop residue 
should be returned to the soil. 


CAPABILITY UNIT Ille-3, DRYLAND 


This capability unit consists of deep, moderately sandy, 
very gently sloping or undulating soils on uplands. These 
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soils are slightly or moderately eroded, and some of them 
have a silty subsoil. The soils are— 
Anselmo fine sandy loam, 1 to 5 percent slopes. 
Keith and Tripp fine sandy loams, 3 to 5 percent slopes. 
Keith and Tripp fine sandy loams, 8 to 5 percent slopes, eroded. 
Rosebud fine sandy lo«m, 8 to 5 percent slopes. 
Rosebud fine sandy loam, 8 to 5 percent slopes, eroded. 

These soils absorb water well and release it readily to 
plants. Crops are likely to be damaged nearly every year 
because of a scarcity of moisture. Controlling wind and 
water erosion is the principal problem of management, 
but maintaining fertility and conserving moisture are also 
important. 

The soils of this unit ave suited to wheat and other small 
grain and to grain sorghum. Small grain is generally a 
dependable crop because it grows and matures in spring 
when rainfall is highest. Yields of corn are fair in some 
years, but fields planted to corn are more susceptible to 
erosion. 

Wheat alternated with fallow is suitable if the soils are 
stubble mulched during the fallow period. Terracing, 
cover cropping, and_contour stripcropping are needed to 
control blowing and washing. Crop residue should be 
returned to the soil. 


CAPABILITY UNIT IlIw-2, DRYLAND 

The only soil in this capability unit—Scott silty clay 
loam—occurs in upland depressions. It receives additional 
moisture as runoff from adjacent slopes. Water ponds 
on the surface for short periods in spring, but ‘after it 
seeps away or evaporates, the soil is droughty and suscep- 
tible to blowing. Preventing wind erosion and control- 
ling runoff from higher soils are the main problems of 
management. 

Crops suited to this soil are sorghum for either grain 
or forage and other feed and grain crops grown in sum- 
mer. Wheat can seldom be grown successfully because 
soil moisture is excessive in spring. 

Most areas of this soil are small and should be managed 
the same way as are the fields in which they occur. A 
suitable cropping system consists of sorghum, millet, or 
other feed crops grown in summer year after year. 
Stubble-mulch tillage controls wind erosion and improves 
tilth. Terraces ave needed on the slopes above the de- 
pressions to keep water from ponding. 


CAPABILITY UNIT IIIs-2, DRYLAND 


In this capability unit 1s one complex of soils—Dawes- 
Keith loams, 0 to 1 percent slopes. These deep, nearly 
level soils occur on uplands and have a claypan. Sur- 
face drainage and the movement of water through the 
soil are slow. Because the clay subsoil releases moisture 
slowly, less moisture is available to plants than from other 
soils of the county that have a medium-textured subsoil. 
Controlling wind erosion and conserving moisture are the 
principal problems of management. 

Wheat and other small grain are suited to these soils. 
Because small grain grows and matures in spring when 
rainfall is highest, yields of small grain are generally 
higher than those of grain sorghum and other crops grown 
in summer. Wheat alternated with fallow is suitable if 
stubble-mulch tillage is practiced during the fallow period. 


Another suitable sequence is 1 year each of fallow, wheat, 
and other small grain or grain sorghum. Wind erosion 
can be controlled by wind stripcropping. Return all crop 
residue to the soil. 


CAPABILITY UNIT Iils-5, DRYLAND 

The only soil in this capability unit is Cheyenne loam, 
0 to 1 percent slopes. This nearly level soil is moderately 
deep and is easy to cultivate, It absorbs water well and 
releases it readily to plants, but the available moisture 
capacity is somewhat limited because the soil is only 
moderately deep. Consequently, crops are likely to be 
damaged nearly every year because they do not receive 
enough moisture. Conserving water is the main problem 
of management. Wind erosion is a hazard, especially in 
dry years, 

Small grain and sorghum are suited to this soil. Good 
yields of wheat can be expected under proper management. 
The mangement needed is about the same as that for the 
soils in unit IIc-1, but crop yields are generally lower. 
Wheat alternated with fallow is suitable if the fields are 
stubble mulched during the fallow period. Also suitable 
is a 8-year sequence of fallow, wheat, and other small grain 
or grain sorghum. Use wind stripcropping, and return 
all plant residue to the soil. 


CAPABILITY UNIT IVe-1, DRYLAND 


This capability unit consists of deep or moderately deep, 
silty or loamy soils on uplands that are undulating or 
rolling. Erosion is slight or moderate. The soils are— 

Altvan loam, 3 to 5 percent slopes. 

Altvan loam, 3 to 5 percent slopes, eroded. 
Altvan-Chappell complex, 5 to 9 percent slopes. 
Altvan-Chappell complex, 5 to 9 percent slopes, eroded. 
Keith silt loam, 5 to 9 percent slopes. 

Keith silt loam, 5 to 9 percent slopes, eroded. 

Rosebud loam, 3 to 5 percent slopes. 

Rosebud loam, 3 to 5 percent slopes, eroded. 
Rosebud-Canyon complex, 5 to 9 percent slopes. 
Rosebud-Canyon complex, 5 to 9 percent slopes, eroded. 

These soils absorb water readily but lose a large amount 
of rainfall through runoff. Crops are likely to be dam- 
aged every year because there is not enough moisture. 
Conserving moisture and controlling both wind and water 
erosion are the principal management problems. 

The soils of this unit are not well suited to cultivated 
crops but can be used for small grain. Under good 
management, yields of wheat are fair. The best crop, 
however, 1s grass because it protects the soil most from 
damaging runoff. A suitable cropping system is wheat 
alternated with fallow or 1 year each of fallow, wheat, and 
grain sorghum. Another small grain can be substituted 
for the wheat or the grain sorghum, and the cropping 
system should inelude an occasional stand of grass. Ter- 
races, contour stripcropping, and stubble-mulch tillage are 
helpful in preventing runoff, controlling erosion, improv- 
ing tilth, and maintaining fertility. Burning crop res- 
idue destroys organic matter. 


CAPABILITY UNIT IVe-3, DRYLAND 

This capability unit consists of deep, rolling, moder- 
ately sandy soils on uplands and moderately deep, nearly 
level or very gently sloping, moderately sandy soils on 
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benchlands. These soils are slightly or moderately 
eroded. The soils are— 
Anselmo fine sandy loam, 5 to 9 percent slopes. 
Chappell sandy loam, 0 to 8 percent slopes. 
Keith and Tripp fine sandy loams, 5 to 9 percent slopes, eroded. 
Rosebud fine sandy loam, 5 to 9 percent slopes. 
Rosebud fine sandy loam, 5 to 9 percent slopes, eroded. 

These soils absorb water well and release it readily to 
plants, but the more sloping areas lose a large amount of 
water through runoff. Crops ave damaged every year 
because there is not enough moisture. Conserving mois- 
ture and controlling wind and water erosion are the prin- 
cipal management problems, but maintaining fertility 
also is important. 

Small grain and sorghum are suited to the soils of this 
unit. Under good management, fair yields can be ob- 
tained most years. ‘These soils, however, are highly erod- 
ible and can be best protected from runoff and damaging 
winds if they are kept in grass or other close-growing 
Crops. 

The same kinds of practices are needed as for the soils 
in unit _I[Te-8, but management should be more intense. 

Practices include striperopping on the contour, using ter- 
races and stubble-mulch tillage, and returning all crop 
residue to the soil. A suitable cropping system consists 
of wheat alternated with fallow or of fallow, wheat, and 
grain sorghum, in rotation. Another small grain can be 
substituted for wheat or sorghum in the cropping system. 


CAPABILITY UNIT IVe-5, DRYLAND 


Soils in this capability unit are deep, sandy, and nearly 

level to undulating. The soils are— 
Anselmo loamy fine sand, 0 to 5 percent slopes, 
Dunday loamy fine sand. 

Except during high-intensity storms, these soils absorb 
most of the water that falls on them. Although the soils 
release moisture readily to plants, they hold little available 
water and are droughty. Protecting them from damaging 
winds is the principal management problem, but also im- 
portant are controlling water erosion, conserving moisture, 
and maintaining fertility. 

Wheat, barley, rye, and grain sorghum are suited to 
these soils, but their yields are generally low. Grass and 
other close-growing crops are best suited because they keep 
the soil from blowing. 

Wind erosion can be reduced by using a cropping system 
that keeps the soil covered with crops, grass, or residue. 
Tf fields are stubble mulched during the fallow period, a 
suitable cropping sequence is 1 year each of fallow, wheat, 
or rye, and grain sorghum, followed by grass. All residue 
should be returned to the soil. Use wind stripcropping in 
nearly level areas and on complex slopes of more than 1 
percent. Contour stripcropping helps to control erosion 
on single slopes greater than 1 percent. 


CAPABILITY UNIT IVe-9, DRYLAND 


This capability unit consists of one complex of soils— 
Colby-Ulysses silt loams, 8 to 5 percent slopes. These 
undulating soils are on uplands, have a thin surface layer, 
and are deep, silty, and limy. Where cultivated, they are 
moderately eroded. 

These soils absorb water well but lose a large amount 
through runoff. Crops are likely to be damaged each year 


because moisture is scarce. The chief management prob- 
lems are conserving moisture and controlling water and 
wind erosion, 

Fair yields of wheat can be obtained under good manage- 
ment, and the soils are also suited to other small grain and 
to sorghum, Their best use, however, is grass because it 
is most effective in reducing runoff and controlling erosion. 

The management. needed includes terracing, contour 
stripcropping, stubble mulching, and returning all residue 
to the soil. A suitable cropping system is wheat alter- 
nated with fallow or 1 year each of fallow, wheat, and 
grain sorghum. Another small grain can be substituted 
for wheat or for sorghum in the sequence. The cropping 
system should include an occasional stand of grass. — 


CAPABILITY UNIT IVw-5, DRYLAND 

This capability unit consists of moderately deep, sandy 
soils that occur on bottom Jands and have a moderately 
high water table. The soils are— 

Las Animas fine sandy loam. 
Las Animas loamy sand. 

Although water is excessive because the water table is 
moderately high, these soils are droughty at times. A 
cover of growing plants is difficult to establish because the 
surface layer is sandy, droughty, and susceptible to wind 
erosion. Preventing wind erosion is the main management 
problem, but conserving moisture and maintaining fertil- 
ity are also important. 

Crops suited to these soils are wheat, other small grain, 
sorghum for grain, corn, and alfalfa. Best suited are 
grass and other close-growing crops, for they provide the 
most protection from damaging winds. Because deep- 
rooted plants cut for hay obtain moisture from the high 
ground water, fair yields of these crops can be expected. 

A suitable cropping system consists of (1) alternate 
wheat and fallow, or (2) a sequence of fallow, wheat, and 
sorghum, or (3) a sequence of fallow, small grain, sor- 
ghum, and grass. Soil blowing can be controlled by 
using stubble-mulch tillage, stripcropping across the direc- 
tion of the prevailing wind, and returning all residue to 
the soil. 

CAPABILITY UNIT IVs-1, DRYLAND 

Only Nunn-Slickspots complex is in this capability unit. 
This complex consists of loamy, moderately saline-alkali 
soils of the low benchlands. They have poor structure 
caused by salts and alkali and, consequently, are droughty. 
Tilth is poor, permeability is moderate or slow, and the 
salts are toxic to plants. Reclaiming the soils is generally 
costly. 

These soils are best suited to wheatgrass and other crops 
that tolerate salts and alkali. Crop yields are low under 
dryland farming but are fair under irrigation. 

The management most suitable for these soils consists 
of growing salt- and alkali-tolerant crops rather than using 
chemical amendments. TErosion can be controlled, mois- 
ture conserved, and fertility maintained by summer fal- 
lowing, stubble mulching, wind stripcropping, and re- 
turning all residue to the soil. Barnyard manure applied 
to the soil and grass used in the cropping system aid in 
improving tilth, structure, and permeability. 
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CAPABILITY UNIT Vie-1, DRYLAND 


This capability unit consists only of Rosebud-Canyon 
complex, 9 to 15 percent slopes. ‘The soils of this complex 
are loamy and moderately deep or shallow. ‘They occur 
on hilly slopes where runoff is rapid and the risk of water 
erosion is severe. These soils are not suited to cultivated 
crops. They are best suited to native grass used for graz- 
ing. Areas now in cultivation should be seeded to grass. 

These soils are in the Shallow Limy range site. Their 
management is discussed in the subsection “Use and Man- 
agement of Rangeland.” 


CAPABILITY UNIT Vie-5, DRYLAND 


This capability unit consists of deep, rolling, sandy soils. 
They are— 

Anselmo loamy fine sand, 5 to 9 percent slopes. 
Valentine fine sand, rolling. 

These soils are too sandy and droughty and too erodible 
for cultivation, They are best suited to grass used for 
grazing. Areas now cultivated should be seeded to native 
grass. 

These soils are in the Sands range site. Their manage- 
ment is discussed in the subsection “Use and Management 
of Rangeland.” 


CAPABILITY UNIT VIe-9, DRYLAND 

Only Colby-Ulysses silt loams, 5 to 15 percent. slopes, 
are in this capability unit. These rolling or hilly soils 
occur on uplands and are deep, silty, and limy. Cultivated 
areas are eroded. Because runoff is rapid, the soils are 
highly susceptible to water erosion if unprotected. They 
are not suitable for continuous cultivation. They are best 
suited to grass used for grazing. 

This complex of soils is in the Thin Silty range site. Its 
management is discussed in the subsection “Use and Man- 
agement of Rangeland. 


CAPABILITY UNIT VIs-1, DRYLAND 

This capability unit consists of strongly and very 
strongly saline-alkali soils of the bottom lands, They 
are— 

Laurel soils. 
Slickspots. 

These soils are generally unsuitable for cultivation, 
though some areas can be used for irrigated crops if man- 
agement is good. They are best suited to salt- and alkali- 
tolerant grasses used for grazing or hay. 

The soils of this unit are in the Saline Subirrigated 
range site. Their management is discussed in the subsec- 
tion “Use and Management of Rangeland.” 


CAPABILITY UNIT VIs-4, DRYLAND 


This capability unit consists of one complex of soils, 
Canyon complex. These soils are shallow and are undevr- 
lain by limy sandstone. They commonly occur on knobs 
or knolls surrounded by more productive soils. They are 
too shallow for cultivation and, where possible, should be 
kept under a cover of grass used for grazing. Small areas 
in cultivated fields cannot be pastured or profitably 
cropped and must remain idle. 

The soils of this unit are in the Shallow Limy range 
site’ Their management is discussed in the section “Use 
and Managenient of Rangeland.” 


CAPABILITY UNIT VIs-41, DRYLAND 


This capability unit consists of shallow soils underlain 
by gravelly outwash. They are— 

Dix complex, 5 to 20 percent slopes. 
Dix-Chappell loams, 9 to 15 percent slopes, 
Sandy alluvial land, 

These soils occur on the bottoms and the slopes along 
the South Platte River, Lodgepole Creek, and the tribu- 
taries of these streams. They are also on knobs within 
cultivated fields. The soils are too shallow for cultivation 
and are best suited to grass used for grazing. 

The soils in this unit are in the Shallow to Gravel range 
site. Their management is discussed in the subsection 
“Use and Management of Rangeland.” 


CAPABILITY UNIT VIle-5, DRYLAND 


The only soil in this capability unit is Valentine fine 
sand, hilly. This soil is deep and hummocky. It is too 
steep, too droughty, and too erodible for cultivation and 
is best suited to a permanent cover of plants used for 
grazing. 

This soil is in the Choppy Sands range site. Its manage- 
ment is discussed in the subsection “Use and Management 
of Rangeland.” 


CAPABILITY UNIT VIIs-3, DRYLAND 


This capability unit consists of very shallow, gravelly 
soils that occur along streams and on uplands. The soils 
are— 

Dix complex, 20 to 30 percent slopes. 
Wet alluvial land. 

These soils are too shallow and too gravelly for cultiva- 
tion and are suited only to permanent vegetation. They 
are in the Very Shallow Porous range site, though about 20 
percent of Wet alluvial land is under grasses like those 
listed for the Subirrigated range site. Their management 
is discussed in the subsection “Use and Management of 
Rangeland.” 


Irrigated Capability Groupings 


Shown in the following list are the soils of Devel County 
considered suitable for irrigation. Soils that would be in 
classes V, VIT, and VIII if irrigated are not included in 
this list, becanse irrigation of the soils in these classes is 
not considered feasible. Soils in class VI if irrigated are 
generally not suitable for irrigation, and most of them are 
not listed, but one capability unit in class VI is described 
because some areas of soils in that unit are being irrigated. 
ClassI. Soils that have few limitations that restrict their 

use. 

Capability unit I-1—Deep, nearly level, silty 
souls that are on benchlands and bottom lands 
and are easily worked. 

Class TI. Soils that have some limitations that reduce the 
choice of plants or require moderate conservation 
practices. 

Subclass Ite. Soils subject to moderate erosion if they 
are not protected. 

Capability unit Tle-1—Very gently sloping, deep 
and moderately deep, silty soils on benchlands 
that are easily worked. 
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Capability unit IITe-3—Moderately sandy, deep, 
nearly level soils on benchlands. 

Subclass IIw. Soils that have moderate limitations 
because of excess water. _ 

Capability unit TIw—t.—Deep, loamy, slightly 
wet soils that are on bottom lands and have a 
moderately high water table but are easily 
worked. 

Subclass IIs. Soils that have moderate limitations 
because of moisture capacity. 

Capability unit IIs-5—Moderately deep, nearly 
level loams. 

Class ITT. Soils that have severe limitations that reduce 
the choice of plants, or require special conservation prac- 
tices, or both. 

Subclass IITe. Soils subject to severe erosion if they 
are cultivated and not protected. 

Capability unit [ITe-3.—Moderately sandy, mod- 
erately deep, nearly level or very gently sloping 
soils on benchlands and bottom lands. 

Subclass TIIw. Moderately wet soils on nearly level 
bottom lands. 

Capability unit TIIw-6—Slightly sandy, moder- 
ately deep, nearly level soils that occur on bot- 
tom lands and have a fairly high water table. 

Subclass IITs. Soils that have severe limitations be- 
cause of moisture capacity and salts and alkali. 

Capability unit ITIs-1—Moderately  saline- 
alkali, loamy soils of the low benchlands. 

Class IV. Soils that have very severe limitations that 
restrict the choice of plants, require very careful man- 
agement, or both. 

Subclass Vw. Soils that have very severe limitations 
to cultivation because of excess water. 

Capability unit [Vw-5.—Moderately deep loamy 
sands that occur on bottom lands and are atf- 
fected by a moderately high water table. 

Subclass TVs. Soils that have very severe limitations 
because of salts and alkali. 

Capability unit [Vs-1.—Strongly saline-alkali 
soils of the bottom lands. 

Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and that limit 
their use largely to pasture or range, woodland, or wild- 
life food and cover. 

Subclass VI. Soils severely limited by strong con- 
centrations of salt and alkali. 

Capability unit Vis-1.—Very strongly saline- 
alkali soils that occur on bottom Jands and can 
be cultivated only under the best, management. 


Management by irrigated capability units 


In this subsection the soils of Denel County that are 
suitable for irrigation are placed in capability units, and 
use and management are discussed for each unit. Table 
2 lists the approximate acreage and proportionate extent 
of the irrigated capability units in the county. 


CAPABILITY UNIT I-1, IRRIGATED 
This capability unit consists of deep, nearly level loams 
and silt loams on benchlands and bottom lands. The 
soils are— 


Bayard loam, 0 to 1 percent slopes. 
Bridgeport and Havre loams, 0 to 1 percent slopes. 


Tasir 2.—Approwimate acreage of irrigated capability 
wnits and their proportionate extent of total acreage 
irrigated wad of total acreage in the county 


Extent of Extent of 
Capability unit Area irrigated total area 
acreage! of the 
county? 
Acres Percent Percent 
SE ee eee ee ee 2,953 36.9 0 
He-1.. eee 1,552 19.4 6 
DCS O 8 ccna ee sect e 2 843 10.5 3 
TE Wo4s oct Ute 900 11.3 3 
LISD en este es 550 6.9 .2 
DTTC 3 ot arte. eRe a 398 5.0 2 
ITT w-6__.. 22-2 210 2.6 al 
TITS) 2 ocvcceeacone n= 300 3.8 el 
IN Wablose ei see bea 90 1.1 (3) 
IVs-1_.-. 2-22 eee 124 1.5 wl 
MASS Toc ite oe ee ne 80 1.0 () 
Totals vec ste Sie- 3 8,000 100.0 2.9 


' Total irrigated area is 8,000 acres. 
2 Total area of Deuel County is 278,400 acres. 
3 Less than 0.1 percent. 


Nunn silt loam. 
Tripp-Keith silt loams, 0 to 1 percent slopes. 

These soils are easy to work. They absorb water well, 
release it readily to plants, and have a high available water 
capacity. The main management needs are maintaining 
fertility and properly using irrigation water. Unless the 
surface is ptotected, wind erosion is a hazard. 

Crops suited to these soils are corn, sugar beets, alfalfa, 
potatoes, dry beans, sorghum, small grain, and grass. The 
chief crops grown are corn, alfalfa, and sugar beets. 

Fertility can be maintained by rotating crops and by 
adding fertilizer as indicated by soil tests. “Rotating crops 
aids in the control of insects and plant diseases. Fertility 
and tilth are improved by using a cropping system that in- 
cludes a legume or a grass-legume mixture. If a culti- 
vated crop is harvested so late that a winter grain crop 
cannot be planted the same year, wind erosion can be con- 
trolled through winter by roughening the soil surface. 


CAPABILITY UNIT Ile-1, IRRIGATED 


This capability unit consists of very gently sloping, deep 
and moderately deep, loamy soils of the benchlands. The 
soils are— 


Bridgeport and Havre loams, 1 to 8 percent slopes. 
Cheyenne loam, 1 to 8 percent slopes. 
Tripp-Keith gilt loams, 1 to 3 percent slopes. 

These soils are easily worked. They absorb water well 
and release it readily to plants; their available water capac- 
ity is high. The main needs of management are properly 
using irrigation water, maintaining fertility, and control- 
ling erosion. 

Crops suited to these soils are corn, sugar beets, alfalfa, 
potatoes, dry beans, sorghum, small grain, and grass. 
The main crops grown are corn, alfalfa, and sugar beets. 

Fertility can be maintained by using fertilizer in 
amounts determined by soil tests. Crop rotations are 
needled to aid in controlling insects and plant diseases and 
in keeping fertility high. Legumes or grass-legume mix- 
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tures in the cropping system help to maintain soil fertility 
and tilth. Ifa cultivated crop is harvested so late that the 
following crop cannot be seeded in fall, the soil surface 
should be roughened to control wind erosion through 
winter. 


CAPABILITY UNIT Ile-3, IRRIGATED 


The only soil in this capability unit is Bayard fine sandy 
loam, 0 to 1 percent slopes. This deep, nearly level, mod- 
erately sandy soil is on the benchlands. The soil absorbs 
water well and releases it readily to plants but is low in 
wailable water capacity. The chief problems of manage- 
ment are applying irrigation water properly, maintaining 
fertility, and controlling wind erosion. 

Crops suited to this soil ave corn, sugar beets, alfalfa, 
potatoes, dry beans, sorghum, smal] grain, and grass. The 
muvin crops grown are corn, alfalfa, and sugar beets. 

This soil should be tested periodically, and fertilizer 
applied as needed. Rotating crops aids in the control of 
insects and plant diseases and helps maintain fertility. 
Soil tilth and fertility ave improved by using legumes or 
grass-legume mixtures in the cropping system. Tf needed 
to control blowing, plant a cover crop or roughen the soil 
surface. 


CAPABILITY UNIT IIwH4, IRRIGATED 


This capability unit consists of deep, loamy soils on 
bottom lands that are slightly wet because the water table 
is moderately high. In some places these soils contain 
a moderate amount of salts or alkali, The soils are— 

Las loam. 
Wann loam. 

These soils are easily worked. Although their permea- 
bility is variable, they absorb and release water fairly well, 
and their available water capacity is moderately high. 
Properly using irvigation water and maintaining fertility 
ave the main management problems. Unless the surface 
is protected, wind erosion is a hazard. 

The crops suited to these soils are corn, sugar beets, 
alfalfa, potatoes, dry beans, sorghum, small grains, and 
grass, The main crops are corn, alfalfa, and sugar beets. 

Fertilizer can be usec. to maintain fertility and should 
be applied in amounts determined by soil tests. A suit- 
able crop rotation. is needed to help maintain fertility and 
control insect pests and plant diseases. Soil tilth and fer- 
tility are improved by using legumes or grass-legume 
mixtures in the cropping system. If a crop is harvested 
so late in the year that the next crop cannot be planted 
until spring, wind erosion in winter can be controlled by 
roughening the soil surface. 

In irrigating the soils of this unit, the management 
needed is about the same as for the soil in unit IIs-5. 
On these soils, however, crops generally obtain moisture 
from the ground water and, consequently, require irriga- 
tion slightly less often or in smaller amounts. Some areas 
need draining. 


CAPABILITY UNIT Ms-5, IRRIGATED 

Cheyenne loam, 0 to 1 percent slopes—the only soil in 
this capability unit—is moderately deep. The soil ab- 
sorbs water well and releases it readily to crops, but the 
available water capacity is only moderate. Properly using 
irrigation water and maintaining fertility are the main 


needs of management. Where the surface is not protected, 
there is a risk of wind erosion. 

The crops suited to this soil are corn, sugar beets, alfalfa, 
potatoes, dry beans, sorghum, small grain, and grass. ‘The 
main crops are corn, alfalfa, and sugar beets. 

Fertilizer can be used to maintain fertility and should 
be applied in amounts determined by soil tests. Rotating 
crops helps to control insect pests and plant diseases and 
to maintain fertility. By using legumes or grass-legame 
mixtures in the cropping system, soil tilth and fertility 
are improved. Ifa crop is harvested so late in the season 
that the next crop cannot be planted until spring, soil 
blowing in winter can be controlled by roughening the 
surface. 


CAPABILITY UNIT IIle-3, IRRIGATED 


The only soil in this capability unit is Chappell sandy 
loam, 0 to 8 percent slopes. This soil occupies benchlands. 
It is moderately sandy, moderately deep, and nearly level 
or very gently sloping. 

This soil absorbs water well and releases it readily to 
plants, but its available water capacity is low because the 
soil is sandy and only moderately deep. The chief prob- 
lems are controlling erosion, maintaining fertility, and 
using irrigation water properly. 

Crops suited to the soil of this unit are corn, sugar 
beets, alfalfa, potatoes, dry beans, sorghum, small grain, 
and grass. The main crops are corn, alfalfa, and sugar 
beets. 

Fertilizer is needed to keep this soil fertile. Soil tests 
will indicate the amounts to apply. Rotating crops helps 
to maintain fertility and to control insects and plant dis- 
eases. By including legumes or grass-legume mixtures in 
the cropping system, fertility and tilth can be improved. 
Where needed to control wind erosion, roughen the soil 
surface or plant a cover crop. 


CAPABILITY UNIT IlIw-6, IRRIGATED 


Las Animas fine sandy loam is the only soil in this 
capability unit. It is a nearly level, moderately deep, 
slightly sandy soil that occurs on bottom lands and is 
moderately wet because the water table is fairly high. 
The soil absorbs water well and releases it readily to 
plants, but its available water capability is low because 
the soil is sandy and only moderately deep. The chief 
problems are maintaining fertility, controlling erosion, 
and properly using irrigation water. 

Crops suited to this soil are corn, sugar beets, alfalfa, 
potatoes, dry beans, sorghum, small grain, and grass. The 
main crops grown are corn, alfalfa, and sugar beets. 

To maintain fertility, apply fertilizer in amounts in- 
dicated by soil tests. Rotate crops to help in controlling 
insects and plant diseases and in maintaining fertility. 
Legumes or legume-grass mixtures included in the crop- 
ping system improve fertility and tilth. Where needed 
to contro] wind erosion, roughen the soil surface and plant, 
i cover Crop. 


CAPABILITY UNIT Ils~1, IRRIGATED 

This capability unit consists only of Nunn-Slickspots 
complex. These are moderately saline-alkali, loamy soils 
that oceupy the low benchlands. They take in water 
slowly and release it slowly to plants, but their available 
water capacity is high. The main problems consist of 
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choosing the right crops to grow, properly using irrigation 
water, and maintaining fertility. 

Among the crops suited to these soils, sugar beets, bar- 
ley, and tall wheatgrass are highly tolerant of salts and 
alkali. Alfalfa, wheat, sorghum, and corn are crops mod- 
erately tolerant. Under good management, high yields 
can be obtained from sugar beets, alfalfa, tall wheatgrass, 
and corn. ; 

Applications of fertilizer are needed. to keep these soils 
fertile. Alfalfa, sugar beets, and other crops generally 
respond well to additions of phosphate and nitrogen. Soil 
tests will indicate the amounts to apply. Rotating crops 
helps to maintain fertility and to control insects and plant 
diseases. Ifa crop is harvested so late in the year that the 
next crop cannot be planted until spring, wind erosion 
in winter can be controlled by roughening the soil surface. 
Fertility, tilth, and permeability are improved by using 
manure and including legumes or grass-legume mixtures 
in the cropping system. 

Because the soils of this unit are droughty, ae must be 
irrigated frequently. They are slowly permeable, how- 
ever, and cannot absorb much water rapidly. They should 
be irrigated at a rate about the same as that for clayey 
soils. In other respects, their irrigation requirements are 
like those of soils in unit I-1. Farmers and others famil- 
jar with these soils can give more information about the 
soils. 

CAPABILITY UNIT IVw-5, IRRIGATED 

The only soil in this capability unit is Las Animas 
loamy sand. It is a moderately deep soil that occurs on 
bottom Jands and is affected by a moderately high water 
table. Although water is absorbed and released readily, 
this soil is so sandy that little moisture is held for plants. 
The main problems of management are controjling wind 
erosion, maintaining fertility, and using irrigation water 
properly. : 

Crops suited to this soil are corn, sugar beets, alfalfa, 
potatoes, dry beans, sorghum, small grain, and grass. The 
main crops grown are corn, alfalfa, and sugar beets. 

Fertilizer can. be used to maintain fertility and should be 
applied in amounts determined by soil tests. Rotating 
crops aids in the control of insects and plant diseases and 
helps maintain fertility. By using legumes of gvass- 
legume mixtures in the cropping system, tilth and fer- 
tility ave improved and blowing is reduced. Other prac- 
tices that help to control wind erosion are cover cropping 
and surface roughening. 


CAPABILITY UNIT IVs-1, IRRIGATED 

This capability unit consists of strongly saline-alkali 
soil materials that occur on bottom lands and are called 
Slickspots. These materials absorb and release water 
slowly. Because the salts and alkali are toxic to crops, 
selecting the right crops to plant is a problem of manage- 
ment, Maintaining fertility and properly using irriga- 
tion water are other problems. 

Sugar beets, barley, and tall wheatgrass are suited to 
Slickspots and highly tolerant of salts and alkali. Fair 
yields can be obtained from sugar beets and from alfalfa, 
a fairly tolerant crop. Yields of corn are poor. Best 
suited is grass or a mixture of grass and alfalfa. Good 
yields can ba expected from alfalfa mixed with tall 
wheatgrass. 
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Fertilizer helps to keep Slickspots fertile if it is applied 
m amounts indicated by soil tests. Alfalfa and sugar 
beets respond well to additions of phosphate. If possible, 
crops should be rotated to help in controlling insects and 
plant diseases. Apply manure and use legumes or grass- 
legume mixtures in the cropping system to improve fer- 
tihty, tilth, and permeability. In fields where crops are 
harvested so late that the next crop cannot be planted until 
spring, roughen the surface to control wind erosion in 
winter, 

The soil materials in this capability unit are droughty 
because the movement of water through them is slow. 
They should be irrigated in about the same way as are 
clayey soils. Frequent, light applications of water are 
best. Otherwise, the irrigation needs are similar to those 
of soils in unit I-1, Farmers and others who are familiar 
with Slickspots can provide more information about their 
management. 


CAPABILITY UNIT VIs-1, IRRIGATED 


The only soils in this capability unit—Lauvel soils— 
are on bottom Jands and are very strongly saline-alkali. 
They take in water slowly and release it slowly to plants. 
Most crops cannot be grown. successfully on these soils, 
because the salts and alkali are toxic. 

Laurel soils are generally unsuitable for cultivation, 
though some areas are cultivated. Under the best manage- 
ment practical, only a few different kinds of crops can be 
grown. Best suited are salt- and alkali-tolerant, grasses 
and legumes. Fair yields can be obtained from tall wheat- 
grass grown alone or in mixture with alfalfa. Yields of 
sugar beets are low. 

Fertilizer helps to keep cultivated areas fertile if it is 
applied according to needs indicated by soil tests. Be- 
cause the concentration of alkali is strong, phosphorus is 
not available in large amounts and should be added. Ap- 
ply manure to help improve tilth and to increase perme- 
ability and fertility. Use a cropping system that consists 
of grass or a grass-legume mixture grown continuously. 

Laurel soils ave slowly permeable and are dronghty. 
In proper irrigation, applications of water are light and 
frequent. Apply water at a rate about the same as that 
for clayey soils. In other. respects, the irrigation needs 
are similar to those of soils in unit I-1. Additional in- 
formation can be obtained from farmers and other persons 
experienced in irrigating these soils. 


Predictions of Yields 


In this subsection are predictions of yields for the soils 
that ave suitable for dryland farming and for the soils that 
are suitable for irrigation farming. The estimates are 
based on yield records published by the Nebraska Depart- 
ment of Agriculture and Inspection (77) and on informa- 
tion obtained from farmers, soil conservation district 
supervisors, the county agricultural agent, the Sotl Conser- 
vation Service, and the county Agricultural Stabilization 
and Conservation committee. 

Table 3 gives the predicted average acre yields of 
principal dryland crops grown in Deuel County under 
two levels of management. Table 4 lists the predicted 
average acre yields of the main irrigated crops grown in 
the county under two levels of management. These pre- 
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Taste 3.—Predicted average acre yields of principal crops grown on dry-farmed soils under two levels of management 


[Yields in columns A are those obtained under common management; those in columns B are yields to be expected under high- 
agement. Presence of yield does not necessarily mean that crop is grown on soil, but dashed lines indicate that crop is not grown on 


soil] 


Map 
symbol 


evel man- 


Soil 


Altvan loam, 3 to 5 percent slopes- --- 
Altvan loam, 3 to 5 percent slopes, 
CRODCA is ste ey rk hate 
Altvan-Chappell complex, 5 to 9 per- 
cent slopes__._.._.--.-------------- 
Altvan-Chappell complex, 5 to 9 per- 
cent slopes, eroded_.--.----------- 
Anselmo fine sandy loam, 0 to 1 per- 
cent slopes_._..------~----------- 


_ Anselmo fine sandy loam, 1 to 5 per- 


GentislopeSsscascceee eerste ooo 
Anselmo fine sandy loam, 5 to 9 per- 
cent slopes-.__.------------------ 
Anselmo loamy fine sand, 0 to 5 per- 
cent Slopesisssv sie. bose es 
Anselmo loamy fine sand, 5 to 9 per- 
cent slopes...----.-..------------ 
Bayard fine sandy loam, 0 to 1 per- 
cent slopes__--------------------- 
Bayard loam, 0 to 1 percent slopes_-_-_ 
Bridgeport and Havre loams, 0 to 1 
percent slopes__....-------------- 
Bridgeport and Havre loams, 1 to 3 
percent slopes-..----------------- 
Canyon complex___-_--------------- 
Chappell sandy loam, 0 to 3 percent 
slopeSsi cessoosecou lel poes os ace 
Cheyenne loam, 0 to 1 percent slopes... 
Cheyenne loam, 1 to 3 percent slopes -- 


| Colby-Ulysses silt loams, 3 to 5 per- 


cent slopes...--.-.--------------- 
Colby-Ulysses silt loams, 5 to 15 per- 
cent slopes__---------------------- 
Dawes-Keith loams, 0 to 1 percent 
slOpesseey te sacle Sesto ok 
Dawes-Keith loams, 1 to 3 percent 
Slop@sse. seen et cuecoese cee eet 
Dix complex, 5 to 20 percent slopes- -- 
Dix complex, 20 to 30 percent slopes-_ 
Dix-Chappell loams, 9 to 15 percent 
slopests ous Da ee coe ea 
Dunday loamy fine sand____---------- 
Goshen fine sandy loam, 0 to 3 per- 
cent slopes..-.-------------------- 
Goshen silt loam, 0 to 1 percent slopes_ 
Goshen silt loam, 1 to 3 percent slopes. 
Keith silt loam, 3 to 5 percent slopes_. 
Keith silt loam, 3 to 5 percent slopes, 
Croc... ee eeeSoe secede shoe eas 
Keith silt loam, 5 to 9 percent slopes -_ 
Keith silt loam, 5 to 9 percent slopes, 
CVOdCd esse see cere este beoes 
Keith-Kuma silt loams, 0 to 1 percent 
slopes-_--- Lente Seen coe ets 
Keith-Richfield silt loams, 0 to 1 per- 
cent slopes______...--------------- 
Keith-Richfield silt loams, 1 to 3 per- 
cent slopes__-_-......-------2----. 


| Keith and Tripp fine sandy loams, 0 


to 3 percent slopes__....-.--------- 
Keith and Tripp fine sandy loams, 3 
to 5 percent slopes_____-...-------- 
Keith and Tripp fine sandy loams, 3 
to 5 percent slopes, eroded__..----- 
Keith and Tripp fine sandy loams, 5 


Wheat Grain | Winter Oats Safflower Corn Forage Wild 

sorghum | barley ? sorghum hay 
A!lB]A!B/]A; BI] AT] B A B A | B A B A | B 
Bu. | Bu. | Bu. | Bu, | Bu. | Bu. | Bu. | Bu. Lbs. Tbs. Bu. | Bu. | Tons | Tons | Tons | Tons 
13 | 18] 144,19] 11 | 16} 12] 18 550 750 | 8 | 12 6] 1.0 J----]---- 
10) 15) 11 | 16 9! 14] 91] 15 500 700 6 | 10 5 | 1.0 J----}---- 
11 | 16] 11) 15) 10] 15 | 11] 17 500 700 7 111 £60) 150 |e aclew es 
9} 14 9} 18 8 | 13 $8 |) 14] 450 650 5 9 4 Pi Pee bene 
17) 20 | 19 | 24 | 15 | 18; 16 | 20 600 | 800} 17 | 22) 1.2) 1.6 |_._-|---- 
13 | 18 | 15 | 19] 11 | 16) 12 | 18 500 700 | 16; 21 Rca ne eal ed 
8} 13] 11] 15 8 | 13 8 | 14 450 650 | 10 | 15 263 Ve joes |e 
11 | 16 9) 14 9] 14} 10] 15 4.50 650 9 | 13 Pe dad ne ee 
17 | 20 | 19 | 24] 15 | 18} 16 | 20 600 800 | 17 | 22} 1.2) 1.6 |_-_-}---- 
18 | 22 | 20] 25 | 16) 20] 18 | 23 600 800 | 16) 21 | 1.5 | 2.0 | 0.6] 0.6 
19 | 24} 21 | 26) 18 | 23 | 19 | 25 600 800 | 17 | 22) 1.6} 2.0 |---j---- 
18 | 23 | 20 | 25 | 17 | 22] 18 | 24 | 550 750 | 15 | 20] 1.4] 1.9 |--_-|---- 
12 | 17] 11] 16 | 11: | 16; 11) 16 500 700 9} 13 89} Ved lees loose 
17 | 22] 19 | 241 16) 20} 17 | 22 600 750 | 11} 16] 1.2] 1.6 j.---|---- 
15 | 20} 18 | 23 | 14 | 18 | 16 | 21 550 700 | 10} 15 | 1.0) 1.4 }_-_2-|---- 
14) 20] 12] 17) 12 | 18; 14) 21 500 700 7 | 12 LSP eB eee 
19 | 22] 19 | 23 | 18 | 21 | 19 | 23 650 850 | 11 | 15 | 1.2 | 1.6 |--_-]---- 
18 | 21 | 18 | 22 | 17} 20] 18 | 22 650 850 | 10 | 14} 1.0] 1.4 J----|---- 
“joys a fia sis |e 1a |) 450 [650 [8 18 6 | te joo ye 
28 | 30 | 27 | 30 | 24 | 26 | 27 | 31 850 | 1050 | 20 | 24 | 1.6 | 2.0 |____j---- 
30 | 31 | 28 | 31 | 26 | 28 | 30) 33 900 | 1100 | 20 | 24] 1.8 | 2.2 |__--|---- 
28 | 80 | 27 | 30) 24} 26] 28; 31 850 | 1050 | 18 | 22} 1.6} 2.0 |___-|---- 
19 | 24] 20] 25] 17 | 22) 19 | 25 600 800 | 138 | 18 | 1.2 | 1.7 |----|---- 
17 | 23 | 17 | 22] 16 | 21 | 17 | 24] 550 750 | 11} 16) 1.1 | 1.6 J----|---- 
17 | 23 | 17 | 22 | 15 |) 21) 17 | 23 550 750 9| 13] 1.0) 1.5 |-_---j}---- 
14] 20] 12} 16} 12 | 18] 14] 20 500 700 7/121 a el Se a Pee ee 
24 | 29 | 25 | 30 | 22 | 26 | 24 | 30 750 950 | 18 | 23 | 1.6 | 2.0 |_---j---- 
23 | 28 | 24 | 29 | 20 | 25 |] 23 | 30 750 950 | 17 | 22) 1.6 | 2.0 |----|---- 
: 21 | 26 | 22 | 28 | 19 | 24} 21 | 28 700 900 | 15 | 20 | 1.4] 1.9 |----!---- 
19 | 24} 21 | 26] 17 | 22 | 19 | 25 600 800 | 17 | 22 | 1.2) 1.7 j|----]---- 
17 | 22 | 19 | 24; 15 | 20; 16 | 22 550 750 | 14] 19 | 1.1] 1.6 j--.-|---- 
14 | 20] 17 | 22} 12 | 18] 18 | 20 500 700 | 10} 15 30)|\ Peal oon] see 
411171 121171101 161 101 17 450 650 7111 6} 1.0 J----]---- 


to 9 percent slopes, eroded_.__----- 
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Tantn 3.—Predicted werage acre yields of principal crops grown on dry-farmed soils under two levels of 
management—Continued 


[Yields in columns A are those obtained under common management; 


those in columns B are yields to be expected under high-level man- 


agement. Presence of yield does not necessarily mean that crop is grown on soil, but dashed lines indicate that crop is not grown on 


soil] 
Wheat Grain | Winter Oats Safflower Corn Forage Wild 
Map sorghum | barley sorghum hay 
symbol Soil 
A/B/]A]B/]A]BIAIB A B A | B A B A | B 
Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. | Bu. Lbs. Tbs. Bu. | Bu. i Tons | Tons | Tons} Tons 
Lt Las loatise.2css2s.32sieseo8.22500- 19 | 22 | 20 | 25 | 17 ) 20 | 19 | 23 550 750 | 20 | 231 1.8 | 2.2 |0.8 | 0.8 
Le Las Animas fine sandy loam_..._-.-.]| 12 | 17; 14] 19 | 10} 15] 11 | 17 550 700 | 16) 20) 1.6/20].8 8 
Lw Las Animas loamy sand__......-_-_.-- 10} 15) 10] 15 8 | 18 9 |) 15 400 650} 10) 14) 1.38/17 )].8 8 
LS aurehisoile.22222 655.30 5en oot ee eee oe oe etter calle Ne ley oes Pa era | ened (em .3 3 
Na Nunn silt loam__.---.-2---------.-- 21 | 25 | 21 | 27 | 19 | 23 | 21 | 26 700 | $00 | 15 | 20) 14) 1.9 | -}--- 
NS Nunn-Slickspots complex_._.-...--.-- 11) 16) 10] 15 | 10415 | 11} 17 500 700 7) AL ~57 107.5 
RdB Rosebud fine sandy loam, 3 to 5 per- 
cent slopes.-_.----.---.---------.| 18 | 18 } 14 | 19] 11 4 16 | 13 |} 19 550 750 | 11) 15) 10) 15 je 2-2. 
RdB2 Rosebud fine sandy loam, 3 to 5 per- 
cent slopes, eroded....-.-...-.-.-_| 10 | 15 | 10 | 15 9 | 14] 10) 16 500 700 9; 13 sO) Te c8) |e te Pe = 
Rdc Rosebud fine sandy loam, 5 to 9 per- | 
cent slopes_-__-.---.-----.--------| 11 | 16] 10 | 14] 107 15 | 11] 17 500 | 700) 8) 12) .7) 12 |---_}---- 
RdC2 Rosebud fine sandy loam, 5 to 9 per- | 
cent slopes, eroded__..-.-.-.------| 8 | 18 8} 18 7} 12 8 | 14 450 650 5 | 9 #6.) 20) seins | ones 
RbA Rosebud loam, 0 to 3 percent slopes___| 20 | 25 ; 21 | 26 | 18] 23 | 20 | 26 600 800 | 11 | 156 1 1.2] 1.7 Joe ]eeee 
RbB Rosebud loam, 3 to 5 percent slopes-.| 16 | 22 | 17 | 22 | 15 | 20 | 16 | 23 550 750 9 | 1824/10) ASD: bee ee 
RbB2 Rosebud loam, 3 to 5 percent slopes, 
eroded__...-.-.---.--------------| 18 | 20 | 14] 19 | 12 { 18 | 18 | 20 500 | 700) 7! 11 68h]! Le 8i as cl Sees 
RCC Rosebud-Canyon complex, 5 to 9 per- | 
Cent slopesacns..22ac- ecu oe ce ok kk 14 | 20 | 12 | 16] 12} 18 | 14] 21 500 | 700} 6; 94 .8 |] Ld fi---}---- 
RCC2 Rosebud-Canyon complex, 5 to 9 per- i 
cent slopes, croded__..-.-.--------| 11 |] 16] 9 | 138 9/15] 11 | 17 450] 650) 4/ 77 .6] 10 J..--}---- 
RCD Rosebud-Canyon complex, 9 to 15 per- 
eent slopes...-.-.-. 2-2-2 Speed b= entre Coe el Woculbe cd eee fale cod ered eotoute Beqbalbcan | cece sonic PoP ec.) cee 
Sx Sandy. alluvial laid es. 0cec2 8. ses.o-|eees|oescs seed le oce| bees (eots|ooleeee ee eed] is eed euueloucl| ees |e ae cee eee 
Sc Scott silty clay loam_._.-.-...-.---- 0 Oo| 5] 5] O 0; oO; 0 0 0} 0 0 7 aon ones 
Ss BlickspOtss222.4 Soe" Sen tes Sa for ear) Te oe RR le | te AM ich ad fe ne a Ne ee 4 
TK Tripp-Keith silt loams, 0 to 1 percent 
SlOPCS 92 Joe eee ea Gale se ee 23 | 28 | 24 | 29 | 21 | 26) 23 | 30 750 | 950 | 17 | 22) 1.6) 2.0 [._-.|---- 
TKA Tripp-Keith silt loams, 1 to 3 percent 
SlOPeS2= 212 ce ok ee eee eek tas 22 1°27 | 22) 28 | 20 | 25; 22; 29] 700; 900; 15 | 20) 14) 1.9 
Vac Valentine fine sand, rolling__.....---- Lawl oats eseat| net eeecleeteleaet scat eicee ce lbeceios setae | eter cad ie ae atee| SoS 
VaD Valentine fine sand, hilly_..-_..-_-.-- a fae eee eee nn! ree ne eee [fore ee Senet See oee | Soe col eoree eee ees 
Wm Wann loam_..._.------------------| 17 | 20 | 20 | 25 | 15 | 18 | 17 j 21 550 | 750 {| 20 | 23 | 18 | 22 8 8 
Wx Wet alluvial land_._---.---.-------- cieree|'Sehee le alee S| sects hae | ee eee tle ae wile ate Meee | Sack eeeselesnsel ecw aes 


dictions are averages over a period of years, not yields for 
any particular year. 

The yields in columns A. are those to be expected under 
common management, or the management practiced by 
most farmers in the county. Under such management, a 
farmer does not carry out all the practices that manage- 
ment at a high level requires. The yields in columns B 
are to be expected when management is at a high level. 

To keep management of dry-farmed soils at a high level 
and obtain the yields in columns B of table 3, a farmer 
must: 


1. Use practices that control erosion and conserve 
water, 

Use suitable cropping systems. 

Cultivate, seed, and fallow the soil with care. 

Plant suitable crop varieties. 

Obtain a full stand of crops. 

Use insect and disease controls consistently. 

Apply fertilizer according to needs indicated by 
soil tests. 
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To keep management of irrigated soils at a high level 
and obtain the yields in columns B of table 4, a farmer 
must: 


1. Apply irrigation water properly. 

2. Plant suitable crops, and use suitable cropping 
systems. 

3. Use practices to control erosion. 

4, Plow, plant, and cultivate with care. 

5. Plant an ample amount of seed to obtain a full 


stand of crops. 
6. Use insect and disease controls consistently. 
7. Apply fertilizer as indicated by soil tests. 


Under dryfarming in Deuel County, hail, wind, and 
drought tend to equalize the yields of crops grown on 
different soils. Because damage to crops varies from acre 
to acre and from year to year, partial or complete crop 
failures caused by hail or drought cannot be correlated 
accurately with the soils. 

On irrigated soils weather affects yields of crops much 
less than on dry-farmed soils. Irrigation provides water 
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Tasin 4.—Predicted average acre yields of principal crops grown on irrigable soils under two levels of management 


[Yields in columns A are those obtained under common management; those in columns B are yields to be expected under high-level 


management] 
Corn Alfalfa Sugar beets 
Map Soil 
symbol 
A B A B A B 
Bu. Bu. Tons Tons Tons Tons 

Bt Bayard fine sandy loam, 0 to 1 percent slopes__....-------------------- nee ee 60 95 3.3 | 4.0 14 18 
Bw Bayard loam, 0 to 1 percent slopes..._..._....---.-.-_------- oe eee eee eee 55 85} 2.8] 3.8 14 18 
BH Bridgeport-‘and Havre, loams, 0 to 1 percent slopes.....--.------..------------ 65 95 3.4 3.9 16 19 
BHA ridgeport and Havre loams, 1 to 3 percent slopes. ___._...-.----------------- 55 85] 3.1] 3.7 15 18 
Cha Chappell sandy loam, 0 to 3 percent slopes..__.____...__.__.___.__.-_--_._._-_- 40 70 2.4 3.4 10 15 
Cy Cheyenne loam, 0 to 1 percent slopes.____.....-..--...----------___..______- 60 90 | 2.9 3.9 13 17 
CyA Cheyenne loam, | to 3 percent slopes.....___.-.--.-..-----_--_-_-_-___ eee 50 80 2.5} 3.6 12 16 
Lt ASIOAMS si S2 Shoe Seka rere Ma als ol fe ak ieee a yk ee eee ee oe 50 80 2.5 | 3.5 10 15 
Le Las Animas fine sandy loam_____.__...-....____._-_------------____ eee 40 70 2.4 3.4 10 15 
Lw Las Animas loamy sand._._.--.-.-------__-------- eee ee 35 65 2.1 3.1 9 12 
LS Lainolss0ilsssee7. cite oo eas eet ena ee he ah ie sed uliesh aS 25 50 1.2) 2.2 8 mt 
Na Nunnsiltloams <2 35205 2546 es a ae hee ode Be 65 100 3.5 4.0 15 17 
NS Nunn-Slickspots complex._...-....--_-.2-_------_-- eee 45 80 2.7 3.7 13 17 
Ss DICKS POtss 2252 Ae lle eh Oe eG ged ht Tn tonne Lect eet 15 50} 1.0] 2.0 7 10 
TK Tripp-Keith silt, loams, 0 to 1 percent slopes.......__..---.--------__________- 70 100 3.5] 4.0 17 20 
TKA Tripp-Keith silt loams, 1 to 8 percent slopes_.___.-_.-.--.----.-_-_________-.- 65 90] 3.2] 3.8 16 19 
Wm Welln Lode: rad 60 te tc eh Peas tate Anais ia Se entra cen Ah Meh oe SE naa le 45 80 2.7 3.8 10 15 


when it is needed and, consequently, crops are not affected 
by a shortage of natural moisture. Wind erosion can 
easily be controlled by carefully planning the sequence of 
crops and properly managing the soils. Damage from 
hail is a hazard, but sugar beets and some other crops 
grown under irrigation are damaged less severely than is 
dry-farmed wheat. 

Under dryland farming and irrigation farming, the soils 
in each capability unit are suitable for the same uses and 
need the same management, but crop yields may differ 
from one soil to the next in the same unit and generally 
differ from place to place on the same soil. 


Use and Management of Rangeland’ 


At the time of early explorations and settlement, the 
cover on Denel County was principally grass. Although 
much of the original grassland has been plowed, about 22 
percent of the county is still covered by native grass. The 
rangeland is mainly in the southern part of the county, 
where it borders Lodgepole Creek, Sand Draw, O’Neil 
Draw, Walrath Draw, Dry Creek, and the South Platte 
River. It occurs chiefly on steep slopes, in areas of sand 
or gravel, and in areas that have a high water table or 
are strongly affected by salts and alkali. 

Nearly all the native grass on uplands is grazed, but in 
areas that have a high water table, the grass is cut for hay. 
Large ranges are managed as ranches and are used to eraze 
breeding herds. Some ranches have bottom land on 
Lodgepole Creek or the South Platte River that produces 
the hay and roughage needed for livestock on the ranch. 
Small ranges provide grazing for yearlings or small herds 
of cows. Pasturing of fields sown to wheat and of wheat 
aftermath are common. practices. 


? Lorenz I’, BREDEMETER, range conservationist, Soil Conservation 
Service, wrote this subsection. 


The income from the products of range livestock 
amounted to about one-third the income from all agri- 
cultural products sold in 1959, 


Range sites and range condition 


The rancher or the livestock farmer can best manage 
his rangeland if he knows the different range sites on his 
holdings and can identify the kinds and combinations of 
native plants that represent climax vegetation on each site. 
Also, he needs to be able to recognize changes in the plant 
cover that indicate whether his range is getting better or 
worse. 

A range site is an area of natural grazing land suffi- 
ciently uniform in climate, soils, and topography to pro- 
duce a particular climax, or original, vegetation. Because 
the combination of climate, soils, and topography differs 
from one range site to another, a given site needs manage- 
ment different from that of other sites if the desirable 
plants are to be maintained or improved. 

The original, or climax, vegetation is the combination 
of plants that grew on the range site before the plant cover 
was altered by intensive grazing or by plowing. It is the 
combination of forage plants that is most productive and 
that will persist without the aid of tillage, fertilizer, and 
replanting. 

Under prolonged heavy grazing, range plants react in 
different ways. Some kinds of plants decrease, some in- 
crease, and others not originally present invade. De- 
ereasers ave plants of the original plant community that 
decrease in amount of herbage they contribute to the total 
cover if they are closely and continuously grazed. Jn- 
ereasers ave plants of the original cover that normally in- 
crease, at least for a time, in the relative amount of total 
herbage they produce. They increase as the decreasers 
cover less of the site. Jnvaders are plants not in the orig- 
imal community that start growing in an area after the 


decreasers and the increasers have been weakened or 
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eliminated. A rancher tries to manage his range so that 
it has a large amount of decreasers and fewer increasers 
or invaders, for then he keeps his range in desirable 
condition, 

The condition of the range is determined by comparing 
the kind and vigor of the plants that now occupy an area 
with the plants that originally grew there. In making this 
comparison, the rancher estimates the percentage of the 
present vegetation made up of plants that grew in the 
climax vegetation. Condition classes based on this per- 
centage have been established (@). A range is in excellent 
condition i£ 76 to 100 percent of the vegetation is of the 
same kind as the original stand. It is in good condetion 
if the percentage is 51 to 75, in fas condition if the per- 
centage is 26 to 50, and in poor condition if the percentage 
is less than 25. 

As range condition deteriorates under close grazing 
(fig. 15), the same area of land is successively occupied by 
many kinds of plants in many combinations. The changes 
take place gradually and commonly are not recognized 
until the desirable forage plants are seriously weakened or 
destroyed. On range that is well managed, the improve- 
ments are gradual in asimilar way. 

For this reason, the rancher needs to know the condition 
of his range and whether it is deteriorating or improving. 
He wants to keep his range in excellent or good condition 
because such range produces the highest yields and has 
the best cover of plants for conserving moisture and 
protecting the soils. 

To aid the rancher in managing rangeland, the soils 
of the county have been grouped in 11 range sites, which 
are clescribed in the following pages. 


SUBIRRIGATED RANGE SITE 


The soils in this range site have a water table that is 
within reach of plant roots most of the growing season. 
During the season, the water table fluctuates but rarely 
rises to the surface. About 2 percent of the county is 
made up of this site. The soils are— 


Las loam. 

Las Animas fine sandy loam. 
Las Animas loamy sand. 
Wann loam. 


Figure 13—The range on the left has been severely overused. 
That on the right has been well managed. 


When this range site is in excellent condition, switch- 
grass, big bluestem, and Indiangrass are dominant and 
generally account for 70 to 90 percent of the herbage. 
Under close grazing, these grasses decrease and western 
wheatgrass, tall dropseed, and sand dropseed increase. 
As the range condition declines, inland saltgrass and 
Kentucky bluegrass commonly invade the site. 


SALINE SUBIRRIGATED RANGE SITE 


This range site consists of soils that are subirrigated and 
contain enough salts, alkali, or both to affect the kinds of 
plants that grow. In most places salt-tolerant plants 
make up a large part of the cover. The site occupies 
about 0.5 percent of the county. The soils are— 

Laurel soils. 
Slickspots. 

When this range site is in excellent condition, the most 
important grasses are alkali sacaton, western wheatgrass, 
switchgrass, and inland saltgvass. If the site is over- 
grazed, alkali sacaton, western wheatgrass, and switch- 
grass decrease and inland saltgrass, plains bluegrass, and 
sand dropseed increase. 


OVERFLOW RANGE SITE 


The soils in this range site lie in upland swales and 
depressions that regularly receive water in runoff from 
higher land. The site accounts for about 6.5 percent of 
the county. The soils are— 

Goshen fine sandy loam, 0 to 3 percent slopes. 
Goshen silt loam, 0 to 1 percent’slopes. 
Goshen silt loam, 1 to 8 percent slopes. 

Seott silty clay loam. — 

Western wheatgrass and switchgrass ave. the most im- 
portant plants on this range site when it is in excellent, 
condition. If the site is overgrazed, green needlegrass, 
switchgrass, slender wheatgrass, and Canada wildrye de- 
crease and western wheatgrass, blue grama, and sand 
dropseed increase. As the range deteriorates, buffalograss 
and inland saltgrass invade the site. 


SANDS RANGE SITE 


In this range site are deep, loose fine sand and loamy 
fine sand that occur on complex, hummocky slopes of 8 
to 20 percent. The site covers about 1.5 percent of the 
county. The soils are— 

Anselmo loamy fine sand, 5 to 9 percent slopes. 
Valentine fine sand, rolling. 

When this range site is in excellent condition, the 
dominant grasses are sand bluestem, switchgrass, prairie 
sandreed, needle-and-thread, and little bluestem. If the 
range is overgvazed, sand bluestem, little bluestem, and 
switchgrass decrease and prairie sandreed, needle-and- 
thread, sand dropseed, and blue grama increase, As the 
range condition declines, western ragweed, sand paspalum, 
and annuals invade the site. 


SANDY RANGE SITE 


The soils in this range site are sandy loams, fine sandy 
loams, and dark-colored loamy fine sands. These soils 
are nearly level to rolling and occur on colluvial slopes, 
terraces, and uplands. The site makes up about 7 percent 
of the county. The soils are—~ 


Anselmo fine sandy loam, 0 to 1. percent slopes. 
Anselmo fine sandy loam, 1 to 5 percent slopes. 
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Anselmo fine sandy loam, 5 to 9 percent slopes. 

Anselmo loamy fine sand, 0 to 5 percent slopes. 

Bayard fine sandy loam, 0 to 1 percent slopes. 

Chappell sandy loam, 0 to 3 percent slopes. 

Dunday loamy fine sand. 

Keith and Tripp fine sandy loams, 0 to 3 percent slopes. 
Keith and Tripp fine sandy loams, 3 to 5 percent slopes. 

Keith and Tripp fine sandy loams, 3 to 5 percent slopes, eroded. 
Keith and Tripp fine sandy loams, 5 to 9 percent slopes, eroded. 
Rosebud fine sandy loam, 8 to 5 percent slopes. 

Rosebud fine sandy loam, 3 to 5 percent slopes, eroded. 

Rosebud fine sandy loam, 5 to 9 percent slopes. 

Rosebud fine sandy leam, 5 to 9 percent slopes, eroded. 


In excellent condition, this range site has a cover that 
is mainly prairie sandreed, needle-and-thread, western 
wheatgrass, sand bluestem, anc switchgrass. Under pro- 
longed heavy grazing, sand bluestem, switchgrass, and 
little bluestem decrease and prairie sandreed, needle-and- 
thread, western wheatgrass, blue grama, sand dropseed, 
and needleleaf sedge increase. Common invaders are red 
three-awn, tumblegrass, and false buffalograss. 


SILTY RANGE SITE 


The soils in this range site are loams, silt loams, and 
very fine sandy loams on uplands and terraces. ‘These 
soils are nearly level to rolling and are deep or moderately 
deep. The site is by far the largest in the county and 
accounts for 71.5 percent of the total area. The soils are— 


Altyan loam, 3 to 5 percent slopes. 

Altvan loam, 3 to 5 percent slopes, eroded. 
Altvan-Chappell complex, 5 to 9 percent slopes. 
Altvan-Chappell complex, 5 to 9 percent slopes, eroded. 
Bayard loam, 0 to 1 percent slopes. 

Bridgeport and Havre loams, 0 to 1. percent slopes. 
Bridgeport and Havre loams, 1 to 8 percent slopes. 
Cheyenne loam, 0 to 1 percent slopes. 

Cheyenne loam, 1 to 3 percent slopes. 

Dawes-Keith loams, 0 to 1 percent slopes. 
Dawes-Keith loams, 1 to 3 percent slopes. 

Keith silt loam, 3 to 5 percent slopes. 

Keith silt loam, 3 to 5 percent slopes, eroded. 

Keith silt loam, 5 to 9 percent slopes. 

Keith silt loam, 5 to 9 percent slopes, eroded. 
Keith-Kuma silt loams, 0 to 1 percent slopes. 
Keith-Richfield silt loams, 0 to 1 percent slopes. 
Keith-Richfield silt loams, 1 to 8 percent slopes. 
Nunn silt loam. 

Nunn-Slickspots complex, 

Rosebud loam, 0 to 3 percent slopes. 

Rosebud loam, 8 to 5 percent slopes. 

Rosebud loam, 3 to 5 percent slopes, eroded. 
Rosebud-Canyon complex, 5 to 9 percent slopes. 
Rosebud-Canyon complex, 5 to 9 percent slopes, eroded. 
Tripp-Keith silt loams, 0 to 1 percent slopes. 
Tripp-Keith silt loams, 1 to 3 percent slopes. 

When the site is in excellent condition, the principal 
grasses are western wheatgrass, needle-and-thread, blue 
erama, and side-oats grama. If the range is overgrazed, 
western wheatgrass, side-oats grama, and green needle- 
grass decrease and needle-and-thread, blue grama, and 
threadleaf sedge increase. As the range deteriorates, 
buffalograss, red. three-awn, and tumblegrass invade the 
site. 

CHOPPY SANDS RANGE SITE 

The only soil in this range site is Valentine fine sand, 
hilly. This soil lies on abruptly irvegular slopes of hills 
and dunes that rise to narrow peaks or ridges. It is deep 
and loose and shows only slight differences from the sur- 
face downward. The plant cover is fairly thin, and sand 
has shifted about in overgrazed places. About 0.1 percent 
of the county is made up of this site. 
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When the site is in excellent condition, the main grasses 
are little bluestem, sand bluestem, prairie sandreed, and 
needJe-and-thread. I+ the range is overgrazed, sand blue- 
stem and little bluestem decrease and prairie sandreed, 
needle-and-thread, sand dropseed, and blue grama in- 
crease. Sandhill muhly, sand paspalum, and annuals are 
common invaders. 


THIN SILTY RANGE SITE 


In this range site are deep, silty soils that generally 
occupy narrow ridgetops. These soils have a thin surface 
layer and Jack a well-deyeloped B horizon. In most places 
slopes are about 10 percent. The site makes up only about 
1 percent of the county. The soils are— 

Colby-Ulysses silt loams, 3 to 5 percent slopes. 
Colby-Ulysses silt loams, 5 to 15 percent slopes. 

When this range site is in excellent condition, the main 
plants are little bluestem, side-oats grama, needle-and- 
thread, and threadleaf sedge. Under heavy grazing, little 
bluestem, side-oats grama, and needle-and-thread decrease 
and threadleaf sedge, blue grama, and sand dropseed in- 
crease. If overgrazing continues, annual bromes, croton, 
sixweeks fescue, and other annuals invade the site. 


SHALLOW TO GRAVEL RANGE, SITE 


This range site consists of dominantly shallow soils that 
occur on rolling to steep slopes (fig. 16) and in dry, 
gravelly channels of small drainageways. Gravelly or cob- 
bly material generally occurs at a depth of 10 to 20 inches 
but is at the surface in some places. Only a few plant roots 
penetrate this material, The site makes up about 6 percent 
of the county. The soils are— 

Dix complex, 5 to 20 percent slopes. 
Dix-Chappell loams, 9 to 15 percent slopes. 
Sandy alluvial land. 

When this range site is in excellent condition, the prin- 
cipal grasses are needle-and-thread, blue grama, thread- 
leaf sedge, side-oats grama, and western wheatgrass. 
Under prolonged heavy grazing, needle-and-thread, side- 
oats grama, and western wheatgrass decrease and blue 
grama, threadleaf sedge, sand dropseed, and buffalograss 


Figure 16—Landscape of the Shallow to Gravel range site in the 
southeastern part of the county, photographed in November when 
small patehes of snow covered the ground. 
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increase. Common invaders are the three-awns and annual 
plants. 
SHALLOW LIMY RANGE SITE 

Tn this range site ave dominantly shallow, limy soils that 
occur on knolls and other sloping areas. ‘These soils gen- 
erally are underlain by highly calcareous sandstone and 
siltstone at a depth of 10 to 20 inches, but rock crops out 
in places. The underlying rock checks penetration of plant 
roots. Only about 0.5 percent of the county is in this site. 
The soils are— 

Canyon complex. 
Rosebud-Canyon complex, 9 to 15 percent slopes. 

The most important grasses on this range site when it is 
in excellent condition are needle-and-thread, blue grama, 
side-oats grama, little bluestem, threadleaf sedge, and 
buffalograss. Also commonly present are plains muhly, 
prairie junegrass, western wheaterass, red three-awn, 
fendler three-awn, and broom snakeweed. If the site is 
overgrazed, side-oats grama, needle-and-thread, little blue- 
stem, and western wheatgrass decrease and blue grama, 
threadleaf sedge, buffalograss, red and fendler three-awns, 
and broom snakeweed increase, The main invaders are 
annuals. 

VERY SHALLOW POROUS RANGE SITE 

The soils of this range site are underlain by clean gravel 
and stones at a depth of generally less than 10 inches. The 
gravel is near the surface at the upper part. of slopes and 
is somewhat deeper at the lower part. Many ricdgetops 
have pebbles and stones at the surface. Few roots pene- 
trate the gravel. The site makes up about 38.4 percent of 
the county. The soils are— 

Dix complex, 20 to 30 percent slopes. 
Wet alluvial land. 

When this site is in excellent condition, the principal 
grasses are little bluestem, side-oats grama, threadleaf 
sedge, hairy grama, and blue grama. Less important 
plants are prairie junegrass, slimflower scurfpea, needle- 
and-thread, red three-awn, and mat-forming plants. 
Plants that decrease under close grazing are little bluestem, 
side-oats grama, prairie junegrass, needle-and-thread, and 
slimflower scurfpea. Increasers are blue grama, thread- 
leaf sedge, and red three-awn. The main invaders are 
annuals, 


Principles of grazing management 


Practices of grazing management, can be used to improve 
the plant cover, increase the amount of forage produced, 
stabilize ranching operations, and conserve soil and water. 
Successfully managing rangeland depends on (1) proper 
degree of range use; (2) proper season of use; (8) uniform 
distribution of grazing throughout the pasture, and (4) 
proper kinds of grazing animals, 


PROPER DEGREE OF RANGE USE 


The proper degree of range use refers to the amount of 
the current year’s growth that is removed through grazing 
by the end of the growing season. Because plant food is 
manufactured chiefly im the leaves, removing them in large 
amounts retards the growth processes of the plant (4). 
Excessive removal weakens the plant, recluces its capacity 
to produce new leaves, and makes it less capable of com- 
peting with the plants around it. 


Ranchers have learned that proper use of range means 
grazing not more than half of the growth made by the 
important forage plants in one year. This is commonly 
referred to as “take half and leave half” and is only a rule 
of thumb because some plants withstand greater use than 
others. Proper use is obtained by adjusting either the 
number of animals or the Jength of the grazing period. 
Because the amount of forage produced on range fluctuates 
from year to year, proper use can be judged only by exam- 
ining the plants. Proper degree of grazing is the first and 
most important step in range management. 

Plants are damaged little on well-managed range, and 
consequently, they improve in vigor and forage produc- 
tion. The forage that is left ungrazed controls erosion 
and, by reducing runoff, enables the soil to absorb more 
water that plants can use. If properly grazed, the plants 
grow rapidly and vigorously in spring and send their roots 
cleep into the soil for moisture. The more aggressive and 
more productive grasses crowd out weeds. The ungrazed 
forage provides a reserve for dry spells that otherwise 
might force the rancher to sell his livestock at a loss. 


PROPER SEASON OF USE 


The proper time to graze a range depends on the growth 
period of the main plants and the condition of the range. 
Also to be considered is the need of livestock for forage, 
because livestock make their best gains at the same time of 
year that grasses respond best to rest but are very suscep- 
tible to damage from grazing. This time is between May 1 
and the first part of July. Range in Deuel County can be 
grazed whenever it is not covered by snow, but grasses 1m- 
prove most if the range is rested during the entire growing 
season. 

Deferred grazing is valuable in speeding range improve- 
ment. Pasture protected from livestock during the grow- 
ing season can be grazed when the plants are dormant, but 
enough growth should be left to maintain a mulch that 
protects the soil and promotes the intake of water. 


UNIFORM DISTRIBUTION OF GRAZING 


Livestock tend to graze most in areas that are nearly 
level, easily accessible, and close to water. If they are 
forced to graze in remote and nearly inaccessible areas, 
other parts of the pasture are likely to be damaged. Live- 
stock must be enticed into undergrazed areas or kept there 
by fences or herders. 

Fences can be used to improve distribution of grazing 
by separating different kinds of range sites. The Sub- 
irrigated range site, for example, should be separated from 
the Sandy site, the Silty site, and other sites on the up- 
lands. In pasture that is excessively large and irregularly 
shaped, fences are needed to establish smaller grazing 
units. 

Livestock can be encouraged to graze pasture uniformly 
by installing wells or ponds for stockwater in or near 
undergrazed areas. Placing salt, minerals, and other 
supplements in lightly grazed areas helps to obtain proper 
distribution. 


PROPER KINDS OF GRAZING ANIMALS 


Range in Deuel County is suited to cattle and to sheep. 
In most places it is grazed by cattle. In selecting the 
grazing animals suitable for a range, the forage, the soils, 
and the climate are considered. Cattle generally do best 
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on ranges that are mostly in grass, and sheep do best where 
the forage contains a large amount of broad-leaved plants 
and browse. 


Range seeding 


Most soils of the county can be successfully seeded to a 
mixture of native grasses. Such seedings are needed on 
soils that are now in crops but are not suitable for cultiva- 
tion. To establish a seecing of grasses, it is first necessary 
to prepare a good seedbed. By growing sorghum for 1 
or 2 years, weed competition is reduced and a cover of 
stubble is produced. The grass seed is then drilled in the 
sorghum stubble. The best time for seeding is from 
March 1 to May 1, but successful stands can be obtained 
by planting in thick stubble at any time between 
November 1 and May 15. The mixture should be one that 
will restore the grasses that accounted for most of the 
forage in the original plant cover. 

Newly seeded grass should not be grazed during the 
first two growing seasons, though generally it can be safely 
used in fall and winter if the grazing is hght. The seeded 
area should be fenced until the cover of grass inside the 
fence is as thick and well developed as that outside. 

Additional information on seeding mixtures, adapted 
strains, seedbed preparation, methods of seeding, and man- 
agement of new seedlings can be obtained from the Agri- 
cultural Extension office or from the United States 
Department of Agriculture. 


Management of native meadows 


Areas of native grasses that are mowed for hay are 
called meadows. ‘These meadows cover more than 8,000 
acres in Deuel County. Most of them are on soils in the 
Subirrigated range site, but native grasses in some areas 
of the Saline Subirrigated range site also are cut for hay. 
"A good stand of tall grasses can be maintained, and 
production can be kept at a high level, if the grass is 
mowed only once a year and is mowed early enough to 
allow ample regrowth of leaves and of many seed stalks. 
The regrowth can be grazed after the end of the growing 
season, 


Conservation on rangeland 


Conserving water is the main need on rangeland in this 
county. Water can be conserved most effectively if range 
is covered by a thick growth of native plants. The plant 
cover is maintained through the proper management of 
grazing. 

Among the practices that slow runoff and reduce erosion 
on rangeland are pitting and contour furrowing. If either 
of these practices is used, grazing should then be deferred 
long enough for the desirable mid grasses to seed naturally 
in the pits or the furrows. Research has shown that both 
pitting and furrowing increase forage yields because they 
encourage the growth of mid grasses (75). 


Woodland and Windbreaks * 


Native woodland occurs in only small areas of Deuel 
County. In the valleys of the larger streams are scattered 
redcedar, cottonwood, American elm, hackberry, ash, box- 


2 Sipney S. Burron, woodland conservationist, Soil Conservation 
Service, wrote this subsection. 


elder, American plum, and black, sandbar, and_peachleaf 
willows. Trees are generally sparse along Lodgepole 
Creek, though a few clumps do occur (fig. 17). Willow 
and cottonwood, the most common trees along the South 
Platte River, are mainly on the fairly permanent sand- 
bars in the channel. Deuel County has no natural forests, 
and its native trees are of little commercial value. 


Planting trees 


The early settlers planted trees under the Timber Culture 
Act, which offered land free to settlers who established 
trees in plantations. Because of neglect and adverse 
climate, the plantations commonly failed, though the up- 
lands still are sparingly dotted with remnants of the early 
timber claims. The trees, chiefly ash and boxelder, are 
small and stunted. 

The damage and discomfort caused by hot winds in 
summer and severe storms in winter have resulted in 
continuing efforts to establish windbreaks in Deuel County, 
especially around farm buildings. If trees are managed 
and cared for, they can be grown in the county. By 
properly preparing the soil before planting, by protecting 
the trees from injury, and by carefully cultivating the soil 
for 6 or 7 years after planting, a windbreak can be 
established with little difficulty. 

Preparing the site—To start trees successfully, the 
planting site must be carefully prepared. The amount of 
preparation needed varies for different soils and different 
sites. On fine-textured soils and in fields covered by 
sod or alfalfa, stubble-mulch fallow is needed for 1 year 
to store moisture and to thin the competing plants. 
Medium-textured soils in cropped fields can generally be 
prepared by using subsurface tillage in fall or by plowing 
and disking in spring. 

In areas of Anselmo fine sandy loam, Chappell sandy 
loam, Keith and Tripp fine sandy loams, Rosebud. fine 
sandy loam, and similar soils, prepare only a narrow band 
for each row of trees and leave a strip of sod or of crop 
stubble between the rows to control soil blowing. If a 
protective cover is thin or lacking, sorghum, sudangrass, 
or corn shonld be planted a year before the trees are 
planted. In very sandy areas of grassland where culti- 


Figure 17—A clump of willow, ash, and cottonwood in the valley 
of Lodgepole Creek. 
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vation is nearly impossible, redcedar and pine can be snc- 
cessfully grown in shallow furrows 18 to 20 inches wide, 
preferably on the approximate contour. 

Designing windbreaks.—W indbreaks planted to protect 
farmsteads or livestock in winter are best if they are wide 
enough to hold most of the drifting snow within the 
belt. They should be located on the north and west sides 
of the area to be protected and about 100 feet from the 
main buildings. 

Low shrubs, medium-sized trees or shrubs, and tall trees 
planted in combination provide a satisfactory wind bar- 
vier. Adequate protection is obtained in winter if the 
windbreak is 50 percent or more redcedar, pine, or other 
conifers. Such a windbreak has a longer effective life 
than one made up entirely of deciduous trees and shrubs. 
Redcedar makes an excellent outside row because its 
branches grow densely to the ground (fig. 18). 

Windbreaks about the farmstead are valuable in many 
ways. They keep snow from drifting into the yard and 
feedlot, reduce the cost of heating the farm home, provide 
shelter for livestock, reduce the cost of feeding livestock, 
invite insectivorous birds and other wildlife, protect the 
garden, and beautify the farmstead. 

Field windbreaks—Field windbreaks are of particular 
value in controlling wind erosion on. coarse-textured soils 
used for crops. These belts of trees afford protection for 
a distance equal to about 20 times their height. A culti- 
vated field, therefore, can be completely protected by 
planting a series of belts at regular intervals across it. 
Wide belts are not necessary. Belts consisting of one or 
two rows are dense enough to reduce the wind velocity, yet 
they allow snow to drift through and to cover the field 
fairly well. Redcedar, pine, honeylocust, green ash, and 
mulberry are suitable for field windbreaks because they 
do not remove too much moisture from the soil and do 
not compete with crops. 

A complete pattern of field windbreaks helps to control 
soil blowing, increases soil moisture by holding snow on 
the field, prevents strong winds from damaging crops, and 
furnishes food and cover for wildlife. 


Woodland sites 


The soils of Devel County have been placed in six wood- 
land sites. ach site is made up of soils that are suited 
to the same kinds of trees and that need similar manage- 
ment. Table 5 lists the woodland sites, the soils in each 
site, and the trees suited to each site. 

A. few soils and miscellaneous land types are too wet, 
too shallow, or too strongly saline-akali for planting of 
trees and are not included in a woodland site. They are 
Slickspots, Laure] soils, Sandy alluvial land, Wet alluvial 
land, and Dix complex, 20 to 30 percent slopes. 


Maintaining tree plantings 

Plantings of trees need care and protection. The soil 
should be clean cultivated until the young trees are large 
enough to forma canopy that shades out weeds and grasses. 
Cultivation is generally needed for 6 to 8 years. Newly 
planted trees grow more rapidly, and more of them survive, 
if cultivation is confined to the tree rows and if the strips 
between rows are planted to corn, sorghum, or other tall 
cover crops that protect the plantings from strong winds 
and the hot sun. 
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Figure 18—Redecedar, pine, and other conifers make up a large 
windbreak protecting the west side of a farmstead. Visible are 
the marks made in cultivating. 


If a good wind barrier is to be maintained, livestock 
must be kept away from the planting permanently. 


Use of Soils in Engineering ‘ 


Some properties of soils are of special interest to engi- 
neers because they affect the construction and maintenance 
of highways and roads, airports, pipelines, foundations of 
buildings, earth dams for storing water and controlling 
erosion, and facilities for irrigating and draining soils, 
cisposing of sewage, and conserving soil and water. Some 
of these properties are soil texture, permeability, shear 
strength, plasticity, moisture-density relationships, com- 
pressibility, workability, and water-holding capacity. 
Also of interest to engineers is information on topography, 
the water table, and the depth to bedrock or to sand and 
gravel. 

In this section the properties of soils that most affect 
engineering are interpreted. Engineers can use these 
interpretations to— 


1. Make soil and land use studies that will aid in 
selecting and developing industrial, business, resi- 
dential, and recreational sites. 

9. Make preliminary estimates of the engineering 

properties of soils that will help in planning farm 

ponds, diversion terraces, irrigation systems, agri- 
cultural drainage systems, and other measures 
used to conserve soil and water. 

Make preliminary evaluations of soil and ground 

conditions that will aid in selecting locations for 

highways and airports and in planning detailed 
investigations at the selected locations. 

4, Estimate drainage areas and runoft characteristics 
for use in designing culverts and bridges. 


oo 


*Prepared by Ler E. SMepiey, assistant State conservation engi- 
nee, Soil Conservation Service, with the assistance of WIrntaAM J. 
Ramsey, geologist, Division of Materials and Tests, Nebraska De- 
partment of Roads. The assistance of the Department of Roads 
was provided under cooperative agreement with the Bureau of 
Public Roads, U.S. Department of Commerce. 
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Tasin 5.—Woodland sites and species suitable for planting 
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CuaAYEY WoopLAND SITE 


Description of site, practices, and suitable planting stock 


Soils in woodland site 


Deep, well-drained, silty, clayey, or elaypan soils, except 
saline-alkalt soils: 

Trees, once established, grow satisfactorily. Wind, 
blowing soil, and drought are the chief hazards. These 
hazards can be overcome by cover cropping, sum- 
mer-fallow preparation of the site, clean cultivation, 
and watering when possible. 

Suitable for planting: 

Shrubs: American plum, western chokecherry, 
common lilac, Tatarian honeysuckle, cottoneaster. 

Conifers: redcedar, Rocky Mountain juniper, pon- 
derosa pine, Austrian pine. 

Low broadleaf: boxelder, mulberry. 

Medium and tall broadleaf: green ash, honeylo- 
cust, Siberian elm. 


| Keith silt loam, 3 to 5 percent slopes, erocdled_____.---..--------- 
| Keith silt loam, 5 to 9 percent slopes.-...-.-------------------- 


Altvan loam, 8 to 5 percent slopes___-------------------------- 
Altvan loam, 3 to 5 percent slopes, eroded____-----.------------ 
Altvan-Chappell complex, 5 to 9 percent slopes-_--------------+- 
Altvan-Chappell complex, 5 to 9 percent slopes, eroded.....------ 
Bayard loam, 0 to 1 percent slopes 
Bridgeport and Havre loams, 0 to 1 percent slopes--...._-------- 
Bridgeport and Havre loams, 1 to 3 percent slopes.-....--------- 
Cheyenne loam, 0 to 1 percent slopes__-___-.------------------- 
Cheyenne loam, 1 to 3 percent slopes 
Colby- Ulysses silt loams, 3 to 5 percent slopes. ----------------- 
Colby-Ulysses silt loams, 5 to 15 percent slopes 
Dawes-Keith loams, 0 to 1 percent slopes_-._---.--------------- , 
Dawes-Keith loams, 1 to 3 percent slopes....-_.---------------- 
Goshen silt loam, 0 to 1 percent slopes_-.--.-------------------- 
Goshen silt loam, 1 to 3 percent slopes__-.--------------------- 
Keith silt loam, 8 to 5 percent slopes_.......-.----------------- 


Keith silt loam, 5 to 9 percent slopes, crocdled_.-..-.------------- 
Keith-Kuma silt loams, 0 to 1 percent slopes-------------------- 
Keith-Richfield silt loams, 0 to 1 percent slopes. _-------.------- 
Keith-Richfield silt loams, 1 to 3 percent slopes__--------------- 
Nunn silt loam se ek ee es te eS 
Rosebud loam, 0 to 3 percent slopes 
Rosebud loam, 3 to 5 percent slopes 


Rosebud loam, 3 to 5 percent slopes, eroded. _.__.-..----------- : 


Rosebud-Canyon complex, 5 to 9 percent slopes._..-..----------, 
Rosebud-Canyon complex, 5 to 9 percent slopes, eroded__..-.---- 
Rosebud-Canyon complex, 9 to 15 percent slopes___-..---------- 
Tripp-Keith silt loams, 0 to 1 percent slopes__-.-..-_----.------- 
Tripp-Keith silt loams, 1 to 3 percent slopes. ..-.....-.--------- 


Sanpy Woop.Lanp SiTE 


Moderately sandy soils and nearly level, very sandy soils: 
Good soils for planting if soil blowing is prevented by 
cultivating only in tree rows and leaving strips of 
vegetation between rows. 
Suitable for planting: 


Shrubs: American plum, western sandcherry, 
common lilac. 
Conifers: redcedar, Rocky Mountain juniper, pon- 


derosa pine. 

Low broadleaf: boxelder, mulberry. 

Medium and tall broadleaf: honeylocust, Siberian 
elin, cottonwood. 


VERY 


Very sandy soils, and loose, sandy soils that cannot be safely 
cultivated: 

Soils are so sandy that trees should be planted in a 
shallow furrow and not cultivated. Only conifers 
can succeed on this site. 

Suitable for planting: 

Conifers: redeedar, ponderosa pine. 


| Valentine fine sand, rolling--.-------------------------------- 


Anselmo fine sandy loam, 0 to 1 percent slopes.__------.-------- 
Anselmo fine sandy loam, 1 to 5 percent slopes_-.--------------- 
Anselmo fine sandy loam, 5 to 9 pereent slopes..______-.---.----- 
Anselmo loamy fine sand, 0 to 5 percent slopes-_.-.------------- 
Bayard fine sandy loam, 0 to 1 percent slopes_..---------------- 
Chappell sandy loam, 0 to 3 percent slopes____-_-..------------- 
Dunday loamy fine sand_--_._-_-.---------------------------- 
Goshen fine sandy loam, 0 to 3 percent slopes......-.----------- 
Keith and Tripp fine sandy loams, 0 to 3 percent slopes.___--_--~ 
Keith and Tripp fine sandy loams, 3 to 5 percent slopes. ..-.._--- 
Keith and Tripp fine sandy loams, 3 to 5 percent slopes, croded--- 
Keith and Tripp fine sandy loams, 5 to 9 percent slopes, eroded... 
Rosebud fine sandy loam, 3 to 5 percent slopes_._.-..-.---.----- 
Rosebud fine sandy loam, 3 to 5 percent slopes, eroded___.-.-_--- 
Rosebud fine sandy loam, 5 to 9 percent slopes--_.-------------- 
Rosebud fine sandy loam, 5 to 9 percent slopes, eroded 


Sanpy WoopLaND SITE 


Anselmo loamy fine sand, 5 to 9 percent slopes_.-.-------------- 
Valentine fine sand, hilly-_----.-.--.----------~-------------- 


Map 
symbol 
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Tantr 5.— Woodland sites and species suitable for planting—Continued 


MopERATELY WET WOODLAND SITE 


Description of site, practices, and suitable planting stock 


Soils of bottom lands, benches, and wpland depressions that are 
occasionally wet because of high water table or flooding; 
some areas are flooded frequently for a short time: 

Good soils for planting if the trees and shrubs can 
tolerate occasional wetness. 
Suitable for planting: 


Shrubs: purple willow, red-osier dogwood, buffalo- 
berry. 
Conifers: redcedar, Scotch pine. 


Low broadleaf: diamond willow. 
Medium and tall broadleaf: golden willow, green 
ash, white willow, cottonwood, Siberian elm. 


MopERATELY 


Moderately saline or alkali soils: 
Poor soils for trees and shrubs; suited only to the 
species most tolerant of salts and alkali. 
Suitable for planting: 
Shrubs: bulfaloberry, dogwood, American plum, 
tamarix. 
Conifers: redcedar. 
Low broadleaf: Russian olive, diamond willow. 
Medium and tall broadleaf: green ash, Siberian 
elm, honeylocust, cottonwood. 


Las loam 
Las Animas fine sandy loam 
Las Animas loamy sand____-___----------...--- 

Scott silty clay loam__-.-_.-..-..---------- 

Woanirlodmissee ate Oe See oe eee dR ee ie 


SALINE-ALKALI WOODLAND SITE 


Nunn-Slickspots eomplex__-._-.---.---------------e eee 


Soils in woodland site Map 


symbol 


NS 


SHALLOW WOODLAND SITE 


Shallow soils having a limited root zone over bedrock, shale, or 
dry gravel: 

Only limited tree planting is possible on these shallow 
soils. Before an area is planted, careful examination 
should be made to determine the depth of soil. 

Suitable for planting: 

Conifers: redcedar and Rocky Mountain juniper. 


5. Classify soils along a proposed highway route for 
use in making preliminary estimates of required 
thickness of flexible pavements. 

6. Estimate the need for clay to stabilize the sur- 

facing on roads that are not paved. 

Locate deposits of sand, gravel, rock, mineral 

filler, and soil binder for use in constructing sub- 

base courses, base courses, and surface courses of 
flexible pavements for highways and _ for 
structures, 

8. Make preliminary evaluations of topography, sur- 

face drainage, subsurface drainage, depth to water 

table, and other features that need to be considered 
in designing highway embankments, subgrades, 
and pavements. 

Correlate performance of engineering practices 

and structures with types of soil, and thus develop 

information that will be useful in designing and 
maintaining these engineering practices and 
structures, 

Determine the suitability of soils for cross-country 

movement of vehicles and construction equipment. 


10. 


Canyon complex___-__--------------.--.-------------------- 
Dix complex, 5 to 20 percent slopes_-__--...-.--.-------------- 
Dix-Chappell loams, 9 to 15 percent slopes.......-.-----.------ 


‘ 


CD 
DCD 


11. Supplement information obtained from other 
published maps and reports and from aerial 
photographs for the purpose of making soil maps 
and reports that can be readily used by engineers. 

12. Develop other preliminary estimates for construc- 


tion purposes, pertinent to the particular area, 


This report does not eliminate the need for on-site 
sampling and testing of soils for the design and construc- 
tion of specific engineering works. The interpretations 
should be used primarily in planning more detailed field 
investigations to determine the condition of soil material 
at the proposed site. 


Some of the terms used by the soil scientist, may be un- 
familiar to the engineer, and some words have special 
meanings in soil science. These and other terms are de- 
fined in the Glossary. 


Engineering classification systems 


Two systems of classifying soils are in general use 
among engineers and are used in this report. It is as- 
sumed that persons using this report are familiar with 
these systems or have available reference material on them. 
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Therefore, detailed information on the systems is not 
included here. . 

Most highway engineers classify soil materials in ac- 
cordance with the system approved by the American As- 
sociation of State Highway Officials (AASHO) (2). In 
this system, soil materials are classified in seven principal 
groups. The groups range from A-1, consisting of 
gravelly soils of high bearing capacity, to A~7, which is 
made up of clay soils having low strength when wet. 
With each group, the relative engineering value of the 
material is indicated by a group index number. The 
group index for the soil groups A~l and A-3 is 0. The 
poorest soils in group A-2 have a group index number of 
4; in group A-4, 8; in group A-5, 12; in group A-6, 16; 
and in group A~7, 20. ‘The group index number is shown 
in parentheses, after the soil group symbol, in the next to 
last column of table 6. ; 

Many engineers prefer to use the Unified soil classifi- 
cation system (20). In this system, which is based on 
identifying soils according to their texture and plasticity, 
the soils are grouped according to their performance as 
engineering construction materials. The system estab- 
lishes 15 soil classes which are put into three groups: (1) 
coarse-grained soils (8 classes), (2) fine-grained soils (6 
classes), and (3) highly organic soils (1 class). These 
classes, designated by pairs of letters, range from GW to 
Pt. Class GW consists of well-graded gravel or gravel- 
sand mixtures that contain little or no fines. Class Pt 
consists of peat and other highly organic soils. Dual 
classification symbols are provided for soils that have 
characteristics of two classes. 

In the Unified system, the soils of this county are classi- 
fied only in the GM, SP, SM, SC, ML, CL, and CH classes. 
The system provides for a simple field method and a Jabor- 
atory method for determining the grain size and plastic 
properties of the soils. Both methods are based on grada- 
tion and plasticity and vary only in degree of accuracy. 
The laboratory method used mechanical analyses, liquid 
limit data, and plasticity indexes for an exact classifica- 
tion. A plasticity chart on which the liquid limit and the 
plasticity index are plotted is used for a more accurate 
classification of the fine-grained soils. The classification 
of the tested soils according to the Unified system is given 
in the last column of table 6. 


Engineering test data 


To be able to make the best use of the soil map and the 
soil survey report, the engineer should know the physical 
properties of the soil materials and the condition of the 
soil in place. After testing the soil materials and observ- 
ing the behavior of soil in engineering structures and 
foundations, the engineer can develop designs that are 
suited to the soils shown on the map. 

Table 6 gives engineering test data for samples of six 
different soil types from 14 sites. These samples were 
taken and tested according to standard procedures of the 
American Association of State Highway Officials. The 
tests were by the Bureau of Public Roads and by the Divi- 
sion of Materials and Tests, Nebraska Department of 
Roads. Samples tested by the Bureau of Public Roads 
were obtained by the Soil Conservation Service in soil 
surveys. The sample tested by the Nebraska Department 
of Roads was taken by the department. 


In describing each soil horizon, the Nebraska Depart- 
ment of Roads uses terminology that differs from that of 
the Soil Conservation Service. The SCS designates hori- 
zons as A, B, C, and R, which are defined in the Glossary. 
The Department of Roads describes the horizons as the 
upper layer, the middle layer, and the lower layer, or 
parent material. The upper layer is approximately equiv- 
alent to the A horizon, the middle layer to the B horizon, 
and the lower layer or parent material to the C horizon. 

The soils listed in table 6 were sampled at one or more 
locations. The test data for a soil sampled at only one 
location indicates the engineering characteristics of the 
soil at that specific location. It must be recognized that 
there may be variations in the physical test characteristics 
of this soil at other locations in the county. Even for those 
soils sampled in more than one location, the test data 
probably do not show the maximum range in character- 
istics of materials that may occur. 

Table 6 gives compaction (moisture-density) data for 
the soils tested. If a soil material is compacted at succes- 
sively higher moisture content, assuming that the compac- 
tive effort remains constant, the density of the compacted 
material increases until the optimnun moisture content is 
reached, but after that the density decreases with an in- 
crease in moisture. The highest dry density obtained in 
the compaction test is called the maximum dry density. 
Moisture-density data are important in earthwork because, 
as a rule, the soil is most stable if it is compacted to about 
the maximum dry density when it is at approximatel y the 
optimum moisture content. 

The classification in the last two columns of table 6 are 
based on data obtained from mechanical analyses and 
tests to determine liquid limits and plastic limits. The 
mechanical analyses were made by the combined sieve and 
hydrometer methods. 

The tests for liquid limit and plastic limit measure the 
effect of water on the consistency of the soil material. 
As moisture is added to a very dry, clayey soil, the material 
changes from a semisolid to a plastic state. If more 
water is added, the material changes from a plastic to a 
liquid state. The plastic imit is the moisture content, 
expressed as a percentage of the oven-dry weight of the 
soil, at which the material passes from semisolid to a plas- 
tic state. The quid limit is the moisture content at which 
the material passes from a plastic to a liquid state. Be- 
tween the liquid limit and the plastic limit is a numerical 
difference called the plasticity index. This index expresses 
the range of moisture content within which a soil acts as 
a plastic material. Some silty and sandy soils are non- 
plastic ; that is, they are not plastic at any moisture content. 


Engineering descriptions and interpretations of soils 


Engineering information about each soil in the county 
1s given in tables 7 and 8. For more information on the 
soils, it is necessary to refer to other parts of the report, 
particularly to the section “Descriptions of Soils.’ In- 
formation on the geology of Deuel County is given under 
Parent Material in the section “Formation and Classifica- 
tion of the Soils.” 


ENGINEERING DESCRIPTIONS OF SOILS 
Table 7 gives a brief description of the soils in the 
county and an estimate of their physical properties. The 


30 SOIL SURVEY SERIES, 1960, NO. 25 


Taste 6.—Engineering test data* for 


Moisture-density? 


Bureau of 


Soil name and location Parent material Public Depth Hori- Maxi- Opti- 
Roads zon mum mum 
report dry mois- 
No. density ture 
Altvan loam: Inches ue iil Percent 
500 feet N. and 100 feet E. of the SW. cor., sec. 29, T. | Eolian silt over sand and $32380 0-6 Alp 118 13 
16N., R. 57 WS eravel. $32381 15-24 | B2 104 19 
$32382 30-48 | TIC 124 10 
Dawes loam: 
0.2 mile E. and 180 feet S. of NW. cor., sec. 4, T. 12 | Loess over gravel. $34433 0-6 Alp 114 13 
N., R. 45 W. $84434. 8-16 | B2 93 25 
$34435 24-32 | Cl 107 18 
0.2 mile S. and 180 feet W. of NE. cor., sec. 6, T. 12 | Loess over gravel. §34436 0-5 Alp 109 15 
N., R. 45 W. $34437 7-14 | B2 89 29 
$34438 17-25 | Cl 101 21 
900 feet W. and 200 feet N. of SE. cor. of NEM, sec. | Loess over gravel. $34442 0-5 Ap 115 14 
11, T. 12 N., R. 46 W. §34443 8-15 | B2 101 21 
$34444 18-44 | Cl 105 19 
0.2 mile I. and 50 feet S. of NW. cor., sec. 4, T.12 N., | Loess over gravel. $34439 0-5 Ap 115 13 
R. 45 W. §34440 5-14 B2 100 21 
$34441 21-33 Cca 111 16 
Goshen silt loam: 
0.2 mile N. and 100 feet W. of SE. cor., sec, 15, T. 14 | Loess and alluvium. $34451 0-6 Alp 102 18 
N., R. 42 W. $34452 26-40 | Albl 104 19 
834453 48-60 | Bb 108 18 
450 feet E. and 180 feet N. of SW. cor., sec. 21, T. 14 | Loess and alluvium. 834445 0-5 Alp 106 16 
N., R. 42 W. 834446 13-24 | B21 110 16 
$34447 37-47 | Cca 111 16 
0.15 mile N. and 180 feet E. of SW. cor., sec. 36, T., 14 | Loess and alluvium. $34448 0-7 Alp 106 . 16 
N., R. 45 W. 934449 14-21 B21 107 18 
$34450 36-47 | Ceca 108 18 
150 feet N. of SW. cor. of SEY, sec. 27, T. 14 N., | Loess and alluvium. $34454 0-6 Alp 105 18 
R. 45 W. 834455 12-28 | B2 110 16 
$34456 36-50 | Cea 110 16 
Keith silt loam: 
225 feet S. and 135 feet FE. of NW. cor. of SWi4, sec. | Loess. $34457 0-6 Alp 108 17 
7,T.14 N,, BR. 41 W. $34458 6-12 | B21 106 18 
$34459 24-84 | Cca 110 17 
0.15 mile S. and 160 feet E. of NW. cor. of SW}, sec. | Loess. $34460 0-6 Alp 109 16 
2, T. 14 N., R. 42 W. $34461 6-11 B21 107 18 
$34462 23-35 Cea 109 17 
0.1 mile S. and 80 feet W. of NE. cor. of SEM, sec. | Loess. 534466 0-6 Alp 106 17 
13, T. 14 N., RB. 42 W. $34467 6-12 | B2 107 18 
$34468 12-36 | Cea 108 17 
Richfield silt loam: \ 
600 fect W. and 135 feet S. of NE. cor. of NW, sec. | Loess. $34463 0-8 Alp 109 16 
28, T. 14.N., R. 45 W. 834464 13-20 | B21 101 21 
834465 30-48 Coa 107 18 
Valentine fine sand, rolling: 
2,195 feet SE. from the N. sec. line, sec. 4, T. 21 N., | Holian sand. $59-5308 0-10 (Bye) eae ese earch 
R. 32 W., on State Hwy. 97.’ 859-5335 10-108 Oe) | |ecate eine eee! 


$59-5336 108-228 @)o Pete els A ek 


1 Tests performed by the Department of Commerce, Bureau of Public Roads, in accordance with standard procedures of the 
American Association of State Highway Officials (AASHO) (2). 

2 Based on AASHO Designation: T 99-57, Method A (2). 

3 Mechanical analyses according to the American Association of State Highway Officials Designation: T 88-57 (2). Results by 
this procedure frequently may differ somewhat from results that would have been obtained by the soil survey procedure of the Soil 
Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the hydrometer method, and the various 
grain-size fractions are calculated on the basis of all the material, including that coarser than 2 millimeters in diameter. In the 8CS 
soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than 2 millimeters in diameter is 
excluded a calculations of grain-size fractions. The mechanical analyses used in this table are not suitable for use in naming textural 
classes for soils. 
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samples taken from 14 soil profiles 


Mechanical analysis 3 Classification 
Plas- 
Percentage passing sieve— Percentage smaller than— Liquid | ticity 
ask limit index 
f AASHO Unified 4 
No. 4 | No. 10] No. 40] No. 60 }No. 200] 0.05 0.02 0.005 | 0.002 
% in. | % in. (4.7 (2.0 (0.42 | (0.25 | (0.074 |] mm. mm, mm. mm, 
mm.) | mm.) | mm.) | mm.) } mm.) 

100 99 96 87 66 60 48 40 25 15 ll 26 5 | A-4(3)__ 2. SM-SC, 
Bogen 100 99 97 89 85 78 72 48 83 29 47 23 | A-7-6(15)__| CL. 

100 99 95 81 30 20 11 10 7 6 6 (°) (°) A-1-b(0).._} SW-SM. 
Beoeet 100 98 93 83 79 72 60 36 19 13 26 6 | A-4(7)_._.__| ML-CL, 
Paid Mele eRe tet | oe Se 100 98 97 94 87 63 47 41 52 26 | A-7~6(17)._| CH. 
Someed sae e lu) aU sae 100 99 99 93 78 39 16 11 30 6 | A-4(8)__._.]| ML-CL 

100 99 98 94 88 85 78 68 40 20 13 27 6 | A-4(8)__.__ ML-CL. 
blbeseleéteecsleenes ce 100 99 98 95 89 67 51 46 59 29 ; A~7-5(20)__| MH-CH 
ete celeesete al acmiek  s|se ek oe|seceekS 100 97 86 52 29 21 35 11 | A-6(8)_.._.} ML-CL. 

100 98 95 89 80 76 66 57 36 21 18 28 8 | A~4(6)_____ CL 
eee 100 99 97 93 91 84 78 55 38 33 44 20 | A-7-6(13)__} CL 
Secs screens ocetase 100 99 98 94 81 46 24. 17 32 8 | A-4(8)__.._| ML-CL 

100 99 97 93 83 79 73 63 35 18 13 25 G | A-4(8)_____ ML-CL 
Ee ds 100 99 98 94 93 89 82 57 38 35 47 22 | A-7-6(14)__| CL. 

100 99 97 94 89 87 80 64 34 15 10 28 5 | A-4(8)__ Le ML-CL 
Lemecolec se Se hoeo bees 100 99 85 73 43 24 18 31 7 | A~4(8)_____| ML-Cl. 
Weteed|swsececlee eee tene eile Boe 100 89 78 50 29 22 34 12 | A-6(9)__...| ML-CL. 
ee) eee |e ee 100 99 98 82 70 44 28 22 31 10 | A~4(8)__._.| ML-CL. 
ees eS ees De Mes 100 99 97 83 70 4l 24 17 28 6 | A-4(8)__.._| ML-CL. 
senate lsee ue lscesiae 100 99 97 79 67 43 28 24 33 14 } A-6(10)____| CL. 
eter Sep | ote ee 100 99 97 80 66 40 24. 17 26 6 | A-4(8)___..| ML-Cl.. 
Bo Pater esate Muse AS 100 99 98 86 71 43 26 19 29 7 | A-4(8)...._| ML-CL. 
eee eee he ha leet roel 100 99 91 76 50 31 25 32 10 | A-4(8)_____| ML-CL. 
beac et Reap ep eae calls Me ys 100 92 76 42 22 16 30 7 | A-4(8)__...1 ML-CL. 
he at tt de Whe Wires 100 97 94 83 70 43 24. 18 32 7 | A~4(8)____.]| MIL-CL. 
Casale gece tes a 100 95 91 77 65 42 27 21 34 14 | A-6(10)____] CL. 
doer es Petersen el (ene 100 97 95 83 69 39 22 16 29 7 | A-4(8)_..-.) MIL-CL. 
Eee) eRe eee] aN ea [ee eed (ean a a 100 91 72 40 25 20 30 8} A-4(8)__.._]| MIL-CL. 
Lie iicmie boise case oh [ keel Zn cde 100 90 76 45 30 26 38 17 | A-6(11)____| CL. 
ec sla ee eee | ets a lice a ety ti Se ta 100 90 74 43 24. 17 30 8 | A-4(8)___._} ML-CL. 
Spe Sol ek een |Loss 100 88 70 39 23 19 28 6 | A-4(8)_...2_] ML-CL. 
seewsuledouees (Sout ele aed e koa 100 89 70 42 26 21 34 11 | A-6(8)___..| ML-CL, 
ee tietaeicie Rt eee rae g|eewl eee 100 88 70 38 20 15 30 6 | A-4(8)_____| ML-CL. 
Soewee Nees abt Bee cee eae 100 89 68 37 20 16 30 5 | A~4(8)_____| MIL. 
Uoecoa eee le teie ole ee) ot ead 100 88 68 39 25 21 35 12 | A-6(9)___._| ML-CL. 
ae ee eee eer ean Pm eee | nee ere 100 90 68 37 21 18 30 7 | A-4(8)_..__]| ML-CL, 
steele deuseld ete 100 95 93 84 69 40 20 15 28 5 | A-4(8)_._-.| ML-CL. 
eicoos|Shes sel ab oe 100 98 97 91 80 54 35 30 41 16 | A-7-6(11)._}| ML-CL 
Bbbogd| Suse soe eck 100 99 99 92 75 41 21 14 30 5 -—4(8)_.---| ML 
RE ene rel (rete erases eae eee 100 99 94 4 21 | ek oe 2 ees oe (°) () A-3(0).---.]| SW. 

Ee Sed See ere (enero 100 99 96 3 20 eee ee v3 (mene (8) (6) A-3(0)_---.| SW. 
eee ee enn [Prema ae 100 99 95 4 pa eae emer Op (Seale oA, (°) () A-3(0)_--_-| SW. 


‘ Based on the Unified soil classification system (20). SCS and Bureau of Public Roads have agreed to consider that all soils having 
plasticity indexes within_two_ points of the A-line arel to be given a borderline classification. Examples of borderline classifications 
obtained by this use are SM-SC, SW-SM, and ML-CL. 

5 Sample taken in Kimball County. 

6 Nonplastic. 

7 Sample taken in Hooker County, and tests performed by Division of Materials and Tests, Nebraska Department of Roads. 

8 Upper layer. 

' Parent material. 


730-992—65——-3 
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soil test data in table 6, together with information given 
in the rest of the report and other facts known about the 
individual soils of the county, were used as a basis for 
preparing the soil engineering data in table 7. This in- 
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formation also was used in classifying the soils in accord- 
ance with the Unified and AASHO systems. 

The rate of surface runoff reflects differences in topog- 
raphy as well as in soil characteristics. Most soils of the 


TaBLe 7,—Description of the soils and 


[Characteristics of complexes are variable and are not listed. See 
Description of soil and site 
Map ie 
symbol Soil Depth to Depth to | Depth 
Position Underlying materials ! Surface water bedrock or | from 
runoff table to sand and | surface 
gravel 
e Feet Feet Inches 
3AB Altvan loam, 3 to 5 pereent | Upland. Stratified sands and | Moderate. (°) 1.5 to 3 — 
slopes.? gravel. 7-34 
3AB2 Altvan loam, 3 to 5 percent 34-60 
slopes, eroded. 
ACC Altvan-Chappell complex, 5 to | Upland. Stratified sands and | Moderate. (3) TeBtO8, loeeder te 
9 percent slopes.? 4 gravel. 
ACC2 Altvan-Chappell complex, 5 to 
9 percent slopes, croded. 
An Anselmo fine sandy loam, 0 to | Upland. Silty sands. Slow to (3) () 0-10 
1 percent slopes. moderate. 10-30 
AnB Anselmo fine sandy loam, 1 to 30-60 
5 percent slopes.! 
AnC Anselmo fine sandy loam, 5 to 
9 percent slopes. 
AoBW Anselmo loamy fine sand, 0 to 5 | Upland. Silty sands. Slow to very (?) (5) 0-6 
percent slopes.! slow. 6-48 
AoCW Anselmo loamy fine sand, 5 to 9 48-60 
percent slopes. 
Bf Bayard fine sandy loam, 0 to 1 | Terrace. Stratified sands and | Slow. 10 to 26 (5) 0~23 
percent slopes. silts. 23-50 
50~60 
BH Bridgeport and Havre loams, 0 | Terrace. Stratified silts and Siow. 10 to 20 (5) 0-14 
to 1 percent slopes.? sands. 14-35 
BHA Bridgeport and Havre loams, 1 35-60 
to 3 percent slopes. 
Bw Bayard loam, 0 to 1 percent ; Bottom land. | Stratified sands and | Slow. 6 to 10 8 to 10 0~9 
slopes. silts. 9~45 
CD Canyon complex. Upland. Limy sandstone. Moderate to Q@) 1 to 2 0-6 
very rapid, 6-11 
ChA Chappell sandy loam, 0 to 3 | Upland and Stratified sands and | Slow. 15 to 30 1.5 to 3 0-11 
percent slopes. terrace. gravel. 11-31 
31~40 
CUB Colby- Ulysses silt loams, 3 to 5 | Upland. Silts. Moderate to (*) (8) 0~11 
percent slopes. rapid. 11-36 
CUD Colby-Ulysses silt loams, 5 to 15 
percent slopes.? ® 
Cy Cheyenne loam, 0 to 1 percent | Terrace. Stratified sands and | Slow to 15 to 30 2to4 0-20 
slopes. gravel. moderate. 20~32 
CyA Cheyenne loam, 1 to 3 percent 32-45 
slopes. ? ; 
DCD Dix-Chappell loams, 9 to 15 | Upland. Stratified sands and | Moderate to (°) 1 to 2 0-7 
percent slopes.’ gravel. rapid. 7-20 
20~30 


See footnotes at end of table. 


county have slow or medium runoff because their surface 
layer is medium textured or moderately coarse textured 
and infiltration of water is generally moderate or mod- 
erately rapid. Surface runoff is slow on all nearly level 


estimates of their physical properties 
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characteristics given for the soils that make up the complex] 


slopes. 
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or very gently sloping soils and also on those soils that have 
a coarse-textured surface layer. Runoff is rapid, however, 
on the Altvan, Canyon, Colby, and Ulysses soils on steeper 


Classification Percentage passing sieve— 
fs ~ ~ Permea- Available Shrink-swell 
bility water potential 
USDA Unified AASHO No. 4 | No. 10 | No. 200 capacity 
(4.7 (2.0 (0.074. 
mm.) mm.) mim.) 
Tnehes per inch 
Inches per hour of soil 

Loaiiten cede see! ML. 8. ArmA sieht 95-100 | 85-95 | 50-60 | 0.8 - 2.5 0.16 | Moderate. 
Sandy clay loam_____ S@sens.So she A~2, A~4, A-7__| 95-100 | 90-100 | 20-50 |02-08 0.17 | Low to moderate. 
Sand and gravel. ___- SP to SC______- oo [ean aw Res ee 75-90 50-80 3-15 w+ 0.06 | None. 
Fine sandy loam____. eee ee AA is soe ee ints wipes tl 100 40-50 | 2.5- 5.0 0.15 | Low. 
Fine sandy loam_.__- SMS ees ASA sl oro SE ee ee 100 40-50 2.5 - 6.0 0.15 | Low. 
Fine sandy loam____. SMiec os cecah AE oe en Se ee cat wa 100 40-50 2.5 - 5.0 0.15 | Low. 
Loamy fine sand_____ b=) Daten aera ek BS D2 osu on ere Meh isan! 100 20-35 5.0 -—10. 0 0.10 | None. 
Fine sandy loam____. SMe eee tata yore: gener eee ae ee] ee a 100 35-45 | 2.5 -— 5.0 0.15 | None to low. 
Loamy fine sand_.___ SMe osaccuecee RDS Pare te Ball ee oe apch Sae 100 20-35 | 5.0 -10.0 0.10 | None. 
Fine sandy loam.___- Dh ea BEM TY SB aha 95-100 | 90-100 | 40-50 | 2.5 - 5.0 0.15 | None to low. 
Fine sandy loam_____ DM esc DS Aisa te SENN hos 95-100 | 90-100 | 40-50 | 2.5 - 5.0 0.15 | None to low. 
Very fine sandy loam.| MIL___.-_--___- DAE SF teeth Sl ak ee 100 50-60 | 0.8 - 2.5 0.16 | Low. 
Very fine sandy loam.}| MIL.__________- ARG YSN aos Sona lee SS 100 50-60 | 0.8 — 2.5 0, 16 | “Low. 
Very fine sandy loam_| SM or ML_____| A-4.__..._...._ |” 100 45-55 | 0.8 - 2.5 0.16 | Low. 
Fine sandy loam____- Mec awateceee AaAe. Sota Aiba 95-100 | 90-95 35-50 2.5 - 5.0 0.15 | ‘None, 
dase. cbosu eee Mlieieo oats 7 ee ee ae 95-100 ; 90-95 65-80 0.8 — 2.5 0.16 | Low, 
Fine sandy loam_____ SM or SC_____- A-2 or A~4____. 95-100 | 85-95 | 25-45 12.5 - 5.0 0.15 | None. 
Gravelly loam______- SM or GM____- A-1I or A~2____- 60-80 50-75 20-35 0.8 - 2.5 0.16 | Low. 
Gravelly loam_______ GM or SM____- A-1 or A-2____- 40-60 20-50 5-20 0.8 —- 2.5 0.15 | Low. 
Sandy loam_..____.- SMir css Lec Bay A-2 or A-4____. 95-100 | 90-95 | 30-50 | 25-50 0.15 | None. 
Gravelly sandy loam_] SM__._________ ASO! ood lee 70-90 40-70 30-50 2.5 — 5.0 0.12 | None. 
Sand and gravel_____ SP to SM._.L Aleta Sons! 75~90 35-50 5-15 10+ 0. 06 | None. 
Silt loam_..-._-_ 22 MIL___.-2- 8 AAA moet es Sata og ah at Oe 100 75-90 | 0.8 - 2.5 0.16 | Low. 
Very fine sandy loam.| ML_____._____. ASA ae clu IS cs Be 100 60-75 | 08-25 0. 16 | Low. 
Loam-__-___--.--2-_- Miiy oe wows ed BSW = fis Bate 95-100 | 90-95 | 50-60 | 0.8 - 2.5 0.16 | Low. 
Sandy loam__.__-__e SM____ ee A-2 or A-4____- 85-95 70-90 20-50 2.5 - 5.0 0.15 | None. 
‘Sand and gravel_..__ SP to SM_____- i eens arene 75-90 | 35-50 5-20 10+ 0.06 | None. 
Sandy loam to loam._| SM to ML__.__ a ee ee ete 85-95 | 80-90 | 40-60 | 0.8 — 2.5 0.16 | Low. 
Gravelly loam____-_- SM or GM____- A~1 or A-2_____ 80-95 | 55-80 | 15-80 | 2.5 ~ 5.0 0.14 | None to low. 
Sand and gravel_____ ro) Ree eee ee liccs'o ett 50-75 | 35-50 0-5 10+ 0.06 | None. 
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Map Soil 

symbol 

DK Dawes-Keith loams, 0 to 1 per- 
cent slopes.? § 

DKA Dawes-Keith loams, 1 to 3 per- 
cent slopes. 

Du Dunday loamy fine sand. 

DxD Dix complex, 5 to 20 percent 
slopes.? 

DxE Dix complex, 20 to 30 percent 
slopes. 

Gf Goshen fine sandy loam, 0 to 3 
percent slopes. 

Gh Goshen silt loam, 0 to 1 percent 
slopes.? | 

GhA Goshen silt loam, 1 to 3 percent 
slopes. 

KeB Keith silt loam, 3 to 5 pereent 
slopes.” 

KeB2 Keith silt loam, 3 to 5 percent 
slopes, eroded. 

KeC Keith silt loam, 5 to 9 percent 
slopes. 

KeC2 Keith silt loam, 5 to 9 percent 
slopes, croded. 

KK Keith-Kuma silt loams, 0 to 1 
percent slopes. 

KR Keith-Richfield silt loams, 0 to 
1 percent slopes. 

KRA Keith-Richfield silt loams, 1 to 
3 percent slopes.?°® 

KT Keith and Tripp fine sandy 
loams, 0 to 8 percent slopes.? 

KTB Keith and Tripp fine sandy 
loams, 3 to 5 percent slopes. 

KTB2 Keith and Tripp fine sandy 
loams, 3 to 5 percent slopes, 

_ eroded. 

KTC2 Keith and Tripp fine sandy 
loams, 5 to 9 percent slopes, 
eroded. 

Le Las Animas fine sandy loam. 

LS Laurel soils. 

Lt Las loam. 

Lw Las Animas loamy sand. 


See footnotes at end of table. 


SOIL SURVEY SERIES, 1960, NO. 25 


Tasiu 7.—Deseription of the soils and 


Position 


Upland. 


Upland. 
Upland. 


Upland. 


Upland. 


Upland. 


Upland. 


Upland. 


Upland. 


Bottom land. 


Bottom land. 


Bottom land. 


Bottom land. 


Description of soil and site 


Underlying materials } 


Stratified sands and 
gravel. 


Sands. 


Stratified sands and 
gravel. 


Silts. 


Silts. 


Silts. 


Silts. 


Silts. 


Silts. 


Stratified sands and 
gravel. 


Stratified sands and 
gravel. 


Stratified sands and 
gravel. 


Stratified sands and 
gravel. 


Depth to Depth to | Depth 

Surface water bedrock or | from 
runoff table to sand and | surface 

gravel 
Feet Feet Inches 
Slow. (8) 3 to 4 — 

7-19 

19-36 

36-46 

Slow. (°) (5) 0-8 
8-60 

Slow to (4) 0.5 to 1.5 0-5 
rapid. 5-18 
18-24. 

Slow. () (5) 0-6 
6-21 

21-46 

46-60 

Slow. (©) (5) 0-17 
17-48 

48-60 

Slow to (4 () 0-11 
moderate. 11-26 
26-40 

Slow. (*) (5) 0-11 
11-33 
33-54 

Slow to mod- (8) (5) 0-6 
erate. 6-18 
18-40 

Slow to mod- @) (5) 0-10 
erate. 10-26 
26-40 

Slow. 2 to.4 1.5 to 8 0-7 
7-30 

30-40 

Slow. 2to 4 4 to 6 0-12 
12-45 
45-60 
Slow. 2.5 to 4 2.5 to 4 0-17 
17-30 
30-40 

Slow to very 2 to 5 1.5 to 3 0-21 
slow. 21-29 
29-50 
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Classification 


USDA 


Silty clay_._.-___.__ 

Silt loam.__._-_2___e 

Fine and medium 
gravel, 


Loamy fine sand.__-- 
Fine sand____-.-22-- 
Gravelly sandy loam. 
Gravelly loam__..-_- 
Sand and gravel__.___ 


Clay loam_.....----- 
Silt loam___..------- 


Silt loam__-__-----. 2 
Silty clay loam____._- 
Silt loam_..--------- 


Silt loam_...-----_-- 
Silty clay loam____._. 
Silt loam____-_2222_e 


Silt loam__---.-.-_-- 
Silty clay loam____._ 
Silt loam__-...------ 


Silt loam__..-------- 
Silty clay loam__..__- 
Silt loam______------- 


Fine sandy loam_-____ 
Clay loam_.._....---- 
Very fine sandy loam. 


Fine sandy loam.___- 
Gravelly loamy sand__ 
Sand and gravel______ 


Clay loam..__-.--._- 
Sand and gravel_____. 


Loamy sand___------ 
Sandy loam.______-- 
Stratified sand_______ 


Percentage passing sieve— 


Unified 


s 
SP or SM 


SPs es 


Permea- 
bility 
AASHO No. 4 | No. 10 | No. 200 
(4.7 (2.0 (0.074 
mm.) mm.) mmm.) 
Inches per hour 
Nedek 285 95-100 | 85-95 65-80 0.8 - 
Ti ato 95-100 | 95-100 | 85-95 0.05- 0.2 
A-4 or A-6___.- 95-100 | 95-100 | 85-95 0.8 - 2.5 
el ee eei ek 75-90 35-50 0-5 10+ 
A-2 or A-4__._./-_----.- 100 15-40 5.0 -10.0 
A-2 or A-3__-_--|_.------ 100 5-20 10+ 
A-1 or A-2____ 70-90 40-70 5-15 2.5 - 5.0 
A-1_- o_o .-- 75-95 50-75 10-25 2.5 - 5.0 
Arle. cones 70-90 30-50 0-5 10+- 
0 95-100 | 90-100 ; 40-50 2.5 - 5.0 
A>4.2500c86uc.5 100 95-100 | 50-60 0.8 - 2.5 
A-6 or A-7__..-- 100 95-100 | 70-90 0.2 - 0.8 
A-4 or A-6____.- 100 95-100 | 80-95 0.8 - 2.5 
A-4 or A-6___... 100 95-100 | 80-95 0.8 - 2.5 
A-6 or A-7_._... 100 95-100 | 85-95 0.2 - 0.8 
A-4 or A-6_.__.. 100 95-100 | 75-90 0.8 — 2.5 
A-4 or A-6__..--]-------- 100 85-95 0.8 ~ 2.5 
A-7 or A-6__-_.-|-------- 100 85-95 0.2 - 0.8 
A-4 or A-6__----}---.---- 100 85-95 0.8 -— 2.5 
A-4 or A-6.._..-|--- 222. 100 85-95 0.8 - 2.5 
A-6 or A-7____.-|------.- 100 90-95 0.2 - 0.8 
A-4 or A-6__....J.....--- 100 85-95 0.8 -— 2.5 
A-4 or A-6_____|-------- 100 85-95 0.8 ~ 25 
A-6 or A-7__---|-.------ 100 90-95 0.2 - 0.8 
A-4 or A-6_____}-_------ 100 85-95 0.8 - 2.5 
| ne 95-100 | 90-100 | 40-50 2.5 - 5.0 
A-6 or A-7_____|--.----- 95-100 | 70-90 0.2 - 08 
bh oS Re cet 100 60-75 0.8 - 25 
A-4_..22.22---.- 95-100 | 90-100 | 35-50 2.5 - 5.0 
A-1 or A-2___.- 80-90 70-80 10-20 5. 0 -10. 0 
Gs) Oe ee ea ee 75-90 35-50 0-5 10+ 
Aw4ese 0 osc e053 95-100 | 95-100 | 50-60 0.8 - 2.5 
ARGi ie coer se 95-100 | 95-100 | 60-85 0.2 - 0.8 
A-1_..-.------- 75-90 35-50 0-10 10+ 
A-4... 000-20 -2+ 95-100 | 95-100 | 50-60 0.8 - 2.5 
A-6 or A~7___-- 95-100 | 95-100 | 65-85 0.2 - 0.8 
ASE uss s 75-90 35-50 0-5 10+ 
A-1 or A-2_...2 95-100 | 95-100 | 10-25 5.0 -10. 0 
A-~2 or A-4__... 95-100 | 95-100 | 30-45 2.5 - 5.0 
A-1 or A-2____- 75-90 35-50 0-15 10-4 


Available 
water 
capacity 


Inches per inch 
of soil 


0.1 
0. 
0.16 
0 


Oooo cooo eoooo 
i 
on 


ooo 
a 
< 


ess coo 
‘ em 
fanny 


Jove 
_ 
NI 


222 S292 S92 S52 
Qo 
o> 


Shrink-swell 
potential 


Low. 
High. 
Low. 
None. 


None. 
None. 
None. 
Low. 

None. 


None to low. 
Low. 

Moderate to high. 
Low to moderate. 


Low to moderate. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


None to low. 
Moderate. 
Low. 


None to low. 
None. 
None. 


Low. 
Moderate. 
None. 


Low. 
Moderate. 
None. 


None. 
None to low. 
None. 
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SOIL SURVEY SERIES, 1960, NO. 25 


Tasie 7.—Description of the soils and 


Description of soil and site 
Map lit na) 
symbol Soil : Depth to Depth to | Depth 
Position Underlying materials ! Surface water bedrock or | from 
runoff table to sand and | surface 
gravel 
Feet Feet Inches 
Na Nunn silt loam. Low terrace. Silts. Slow. 8 to 15 i) ~ 
7-42 
42-60 
NS Nunn-Slickspots complex. 
RbA Rosebud loam, 0 to 3 percent | Upland. Limy sandstone. Moderate. (3) 2 to 4 0-6 
slopes. 6-14 
RbB Rosebud loam, 3 to 5 percent 14-36 
slopes. 
RbB2 Rosebud loam, 3 to 5 percent 
slopes, eroded? 
RCC Rosebud-Canyon complex, 5 to 
9 percent slopes. 
RCC2 Rosebud-Canyon complex, 5 to 
_ 9 percent slopes, eroded. 
RCD Rosebud-Canyon complex, 9 to 
15 percent slopes. 
RdB Rosebud fine sandy loam, 3 to | Upland. Limy sandstone. Moderate. () 3 to 6 0-10 
5 percent slopes. 10-32 
RdB2 Rosebud fine sandy loam, 3 to 32-60 
_ 5 pereent slopes, eroded. 
RdC Rosebud fine sandy loam, 5 to 
9 percent slopes. 
RdC2 Rosebud fine sandy loam, 5 to 
9 percent slopes, eroded? 
Se Scott silty clay loam. Upland de- Silts. Ponded. (’) (8) 0-8 
pression. 8-38 
38-48 
Ss Slickspots. Tigh bottom | Silts. Slow. 4to 8 4 to 8 0-7 
land. 7-28 
28-45 
Sx Sandy alluvial land. Bottom land. | Stratified sands and | Slow. @) 0 to. 5 0-4. 
gravel. 4-26 
TK | Tripp-Keith silt loams, 0 to 1 | Terrace. Silts. Slow to 15 to 30 (®) 0~14 
percent slopes.? moderate. 14-36 
TKA Tripp-Keith silt loams, 1 to 3 36-50 
percent slopes. 
VaC Valentine fine sand, rolling.? Upland. Sands. Slow. (’) (®) 0-5 
VaD Valentine fine sand, hilly. 5-60 
Wm Wann loam, Bottom-land. | Stratified sands and | Slow. 2 to 3.5 2.5 to 3.5 0-17 
gravel. 17-33 
33-50 
Wx Wet alluvial land. Bottom land. | Stratified sands and | Slow. 1 to 3 0 to 1 0-60 
gravel. 
1 Materials that underlie the soil generally at a depth between 4 and 10 feet. 
2 Classification and properties are those of this phase. Soils in this group are nearly uniform in properties listed except for runoff 


and, as indicated by the soil name, slope, degree of erosion, or alkalinity (only in very small areas), 
all the slope snd erosion phases listed. 

3 Extremely deep water table. 

4 Data are for the Chappell soils. (Sce descriptions of Altvan and Chappell soils.) 

5 Bedrock or sand and gravel occur below the normal depth of sampling. 


The range given for runoff covers 
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Classification Percentage passing sieve— 
USDA Unified AASHO No. 4 No. 10 | No. 200 
(4.7 (2.0 (0.074. 
mm.) mm.) mm.) 
Silt loam___._-_____- MU cece sees, DEA 2 Bite. eB BSI ok. 100 75-90 
Silty clay loam...___- Cle. 2322252043 Ag(eS cy steste. Secette nt 100 80-95 
Silt loam__...--_.--- IMT Seno Sicre APA Ouscn week [eee oe 100 75-90 
WOsnissscec teehee? ML or CL._.__- A-4__.0-- 22-22. 95-100 | 90-100 | 50-60 
Clay loam___.-..-__- Chis once aueee’ A-6 or A-7__.. 95-100 | 95-100 | 65-85 
TLoam__..-2 2222-228 N52 wets cst A-4__.- 22 --- 95-100 | 90-100 | 50-65 
Fine sandy loam. ___~ SMi wot geese A~4__.0- 8 95-100 | 90-100 | 35-50 
Sandy clay loam____- Chine 25 diese A-6 or A~7____. 95-100 | 90-100 | 60-80 
Fine sand_...--.-_-. SP-SM or SM_.| A-1 or A-2.._-. 100 95-100 5-20 
Silty clay loam_..--. CD vewiedin Mose: A-6 or A-7___-_|-------- 100 85-95 
Silty clay--------__- CH..__-._.- RET ere Poel ot 100 95-100 
Loam___..-----_2-. Mibiess 2h cee Jee! A-4..0 000. ee 100 95-100 | 50-60 
loamy 2222 35cc85525 MIL or CL__._-_ A-4 or A-6_._-.|-.---2-- 100 50-60 
Silty clay to silty CL or CH_____- A-6 or A-7_._-~/-------- 100 80-100 
clay loam. 
Stratified loamy ML or CL__---_ A-4 or A-6__.-- 95-100 | 85-100 | 50-90 
material. 
Gravelly sandy loam.| SM_._..._____. AS? Secs etede 75-90 | 50-70 | 15-35 
Sand and gravel____- SPosusewesewon A-l__._- 2.) 50-85 15-50 0-5 
Lass 225. seceoc5-+ ML or CL____-.} A-4 or A-6_-22_|22 228 100 85-95 
Loam: 2-52. eecesue ML or CL__-__.| A-4 or A-6_.___|-.-_-_-_ 100 85-95 
Loam..__..----.----- ML or CL____.- A-4 or A-6_._-_j-----.-- 100 85-95 
Fine sand__.-.-_-_-- SM or SP-SM._} A-2_-0 0 Je eee 100 10-20 
Fine sand_..-..222_- SM or SP-SM__| A-2 or A-8__.__|.------- 100 5-20 
Loam... .-- 2. 8 ML or CL_____- AMAL og oe Bo 95-100 | 95-100 50-60 
Fine sandy loam_.__. SM_ouw 2 oe. A-4._00 0 ee 95-100 | 90-100 35-50 
Sand and gravel____. SPetesctes eee A-l___--_-----.} 75-90 33-50 0-5 
Sand and gravel. _.... GP, 8P orSP- | A-1___--_-____.] 50-85 15-50 0-10 
SM. 


® Data are for the Colby soils. 


scriptions of Colby and Ulysses soils.) 


Data are for the Dix soils. 
8 Data are for Dawes soils. 
§ Data are for the Richfield soils. 
10 Data are for the Tripp soils. 


Available 
water 
capacity 


Shrink-swell 
potential 


Permea- 
bility 
Inches per ho 
0.8 - 2, 
0.2 - 0. 
0.8 - 2. 
0.8 ~ 2. 
0.2 ~ 0. 
0.8 - 2 
2.5 — 5, 
0.2 - 0. 

10+ 
0.2 — 0. 
0. 05- 0 
0.8 - 2. 
0.8 - 2. 
0. 05- 0. 
0.2 - 0. 
2.5 — 5. 
10+ 
0.8 - 2, 
0.8 -— 2. 
0.8 — 2. 
10+ 
10+ 
0.8 - 2 
2.5 - 8, 
10+ 
10+ 


ao Nae aNwew 


organ or 


oot 


On 


Inches per inch 
of soil 

16 

0.17 

0. 16 


> 
re 
Daa 


15 
06 


E22 9° 
we 
oO 


SF SSeS SS 
rs 
On 


Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


None to low. 
Moderate. 
None. 


Moderate. 
High. 
Low. 


Low. 
Moderate to high. 


Low to moderate. 
None. 

None. 

Low. 


Low. 
Low. 


None. 
None 
Tow, 
None 
None. 


None, 


(See descriptions of Dix and Chappell soils.) 

(See descriptions of Dawes and Keith soils.) 
(See Keith silt loam for data on Keith soils.) 

(See Keith silt loam for data on Keith soils.) 


Classification and properties of the Ulysses soils are similar 


to those of the Keith soils. 


(See de- 
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Soil type and map symbols 


Altvan loam (3AB, 3AB2), 


Altvan - Chappell 
(ACC, ACC2), 

Anselmo fine sandy loam (An, 
AnB, AnC). 


complex 


Anselmo loamy fine sand 
(AoBW, AoCW). 


Bayard fine sandy loam (Bf). 
Bayard loam (Bw). 


Bridgeport and Havre loams 
(BH, BHA), 


Canyon complex (CD). 


SOIL SURVEY SERIES, 1960, NO. 25 


TaBLe 8.—Hngineering 


{Interpretations for some complexes are variable and are not listed. 


Engineering classification 


Sl 


Unified 


ML in surface soil; 
SC in subsoil; SP 
in substratum. 


SM in surface soil, 
subsoil, and sub- 
stratum. 


SM in surface soil, 
subsoil, and sub- 
stratum. 


8M in surface soil 
and subsoil; ML in 
substratum. 


ML in surface soil; 
SM or ML in sub- 
soil; SM in sub- 
stratum, 


8M or GM in surface 
soil; QM or SM in 
subsoil and sub- 
stratum, 


Chappell sandy loam (ChA), 


Oolby-Ulysses silt loams 


(CUB, CUD). 


Cheyenne loam (Cy, CyA), 


Dix-Chappellloams (DCD), 


SM in surface soil and 
subsoil; SP to SM 
in substratum, 


ML in surface soll, 
subsoil, and sub- 
stratum. 


ML in surface soll; 
SM in subsoil; SP 
or SM in sub- 
stratum, 


SM to ML In surface 
soil; SM or GM in 
subsoil; SP in sub- 
stratum, 


See footnotes at end of table. 


AASHTO 


A-4 in surface soil; 
A-2, A-4, or A~7 in 
subsoil; A-1 in 
substratum, 


A-4 in surface soil, 
subsoil, and sub- 
stratum, 


A-2 in surface soil; 
A-4 in subsoil; A-2 
in substratum. 


A-4 in surface soil, 
subsoil, and sub- 
stratum, 


A-4 in surface soil, 
subsoil, and sub- 
stratum, 


A-1 or A-2 in surface 
soil and subsoil, 


A-2 or A-4 in surface 
soll; A-2 in subsoil; 
A-1 in substratum, 


A-4 in surface soll, 
subsoil, and sub- 
stratum, 


A-4 in surface soil; 
A-2 or A~4 in sub- 
soil; A~l in sub- 
stratum, 


A-4 in surface soil; 
A-i or A-2 in sub- 
soil; A-1 in sub- 
stratum, 


Suitability for— 


Topsoil Sand Sand and 
gravel 
Good....---..- QO)siecssset ses Good below 
3 to 5 feet. 
Falr_...----- Oeste (Oe ere 
Fair....-.-.... (x cssecuse cee (6) eer ee, 
Fair to good.-.| ()....--2..-.-- (eee nee 
Good... -- OeestceScee O)cceeeecssosee, 
Poor.....--.-- QOassshevececks (Qisreta recess. 
Fair_...------ (cease vavece st Good to fair 
below 3 to 
5 feet, 
Fair to good__.) ()_.....--.--.. (Osi seeetin 
Good.....----- (() Peper eer Good to fair 
below 3 to 
5 feet, 
Poor to fair... ().. eee Good below 
2 feet, 


Subgrade of 
paved road 


Fair to poor._- 


Fair to poor__- 


Good to fair.__ 


Fair to poor... 


Fair to poor... 


Good to fair___ 


Good to poor. . 


Fair to poor... 


Fair to poor... 


Fair to poor... 


Subgrade of 
gravel road 


Good to fair_._ 


Good to fair__- 


Good to fair... 


Good to fair... 


Good to poor-__ 


Good to fair.__ 


Good to fair... 


Good to fair_._ 


Road fill 


Fair to poor._- 


Fair to poor... 


Good to fair... 


Fair to poor... 


Fair to poor... - 


Good to fair... 


Good to poor. 


Fair to poor... 


Fair to poor... 


Fair to poor.- 
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interpretations of soils 


Sce interpretations for soils that make up the complex] 


Soil features affecting— 
an ie i et 
Low dams 
Highway location Foundations Dikes and levees |__ = Agricultural Trrigation Terraces and Waterways 
drainage diversions 
Reser voir Embankment 

Low susceptibility | Good to fair Very high seep- | Good to poor Qysceveez eaeeseeed (GO) ae ean eee Moderately erod- | (). 
to frost action. bearing, age if sub- stability. ible. Alining 
Slopes erodibie. stratum terraces may be 

exposed, difficult be- 
cause of irreg- 
ular slopes. 

Moderate to low Good to poor Cyccnccthseuty Moderate Good stability Osa estas thle (yok lebies See Highly erodibte. Q). 
susceptibility to bearing. Piping seepage. but needs close Maintenance 
frost action. may be severe. control. May may be costly. 

Slopes highly require toe Alining ter- 

erodible by wind drains and flat races may be 

and water. slopes. difficult because 
of irregular 
slopes. 

Generally not Good to poor (C) Ree eee eee Moderate Good stability ( () eee a re (() eee omer) Highly erodible. @. 
susceptible to bearing, de- seepage. but needs close Maintenance 
frost action. pendent on control, may be costly. 

density, Severe piping Alining ter- 

Piping may be hazard. Slopes races may be 

severe, erodible, difficult be- 
cause of irreg- 
ular slopes. 

Low susceptibility | Poor bearing. bese scsi eslecs Seepage gen- Good to poor (¢) eee ee ae Moderate water- | ()__...-.---...---- Q), 
to frost action, May be subject erally nota stability. Close holding capac- 
Slopes erodible to severe problem, control may be ity. Moder- 
by wind. piping required. Toe ately rapid 

drains may be intake. 
necessary. 

High susceptibility | Good to poor yee ee not (2a ceeeves eens Good to poor Qecetscadescgeess High water-hold- | Moderately @). 
to frost action. bearing. Pip- stability. ing capacity. erodible. 
Slopes highly ing may be Close control 
erodible. severe. required. May 

require toe 
drains, 

Low susceptibility | Generally good Oeieceescasntee Scepage gen- Good stability Slow internal Q)\eswseed ie teecess 2 (Dassen c2eeussnees (?). 
to frost action. bearing. erally not a but needs close drainage; under- 
Many rock frag- problem, control. lain by sand- 
ments at or near Severe piping stone. 
surface; limy will require toe 
sandstone. May drains. 
be diffieult to 
excavate, 

Low susceptibility | Good to fair bear- | @)....-...---2 2. High seepage Good stability. (() eee yop Moderate to low Highly erodible. Highly erodibie, 
to frost action, ing. May be below sub- Close control .water-holding Maintenance Fertility low. 
Slopes erodible subject to soil. may be re- capacity. may be costly. Grassing 
by wind. Sub- piping. quired. May Moderately waterways and 
ject to overflow require toe rapid intake. maintaining 
from higher lands drains, Shallow root them may be 
in some places. zone. costly. 

High susceptibility | Poor bearing. () Pee eee Seepage gen- Good to poor @exatssessicsesc2t OC) x eats tkecshes Highly erodible. @). 
to frost action. May be subject erally not a stability. Maintenance 
Slopes highly to severe piping. problem. Slopes erodible. may be costly. 
erodible. 

Low susceptibility | Good to fair bear- | @_...-.-- 222... High scepage if | Good to poor [() ee eS Moderate water- Moderately Moderately 
to frost action. ing. May be substratum stability. holding capac- erodible, erodible. 
Slopes highly subject to exposed, Close control ity. Shallow Fertility low 
erodible; subject piping. required. May root zone, in some 
to overflow from require flat places if sub- 
higher lands. slopes and toe soil is exposed. 

drains. 

Low to moderate Good to fair bear- |} (@)_..------- le Very high seep- | Generally good ()igccse ei cewe see eek Oawesscevseesese () eee (). 
susceptibility to ing, age below a stability but 
frost action. depth of 2 needs close con- 

feet. trol. ‘Troe 
drains may be 
required. 


730-992-—65-——__4. 
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SOIL SURVEY SERIES, 1960, NO. 25 


Engineering classification 


TaBie 8.—Hnginecring 


Suitability for— 


foil type and map symbols 
Unified AASHO Topsoil Sand Sand and Subgrade of 
gravel paved road 

Dawes-Keith loams (DK, | ML in surface soil; A-4 in surface soil; Good_--.-.---- (Osctucisuse aces Good below 4 | Fair to poor... 

DKA).3 CH in upper sub- A-7 in upper sub- to 6 feet. 
soil; ML in lower soil; A-4 or A-6 in 
subsoil; SP in sub- lower subsoil; A-] 
stratum, in substratum. 
Dunday loamy fine sand SM in surface soil; A-2 or A-4insurface | Fair..------.-- Fair to good | ()....----.---. Good to poor__ 
(Du). SM or SP-SM in soil; A-1 or A-3 in below 1 foot 
subsoil and sub- subsoil and sub- 
stratum. stratum, 

Dix complex (0xD, DxE). SM in surface soil and | A-l or A-2in surface | Poor_--------- (WPayessedsceee Good below Good to 
subsoil; SP in sub- soil; A-1 in subseil 2 feet. fair. 
stratum, and substratum. 

Goshen fine sandy loam (Gf). | SM or SC in surface A~4 in surface soil | Fair to good...} (!)_2..--..-.-- () eee eee Fair to poor... 
soil; ML in upper and upper subsoil; 
subsoil; CL or CH. A-6 or A-7 in lower 
in lower subsoil; subsoil; A~4 or A-6 
ML in substratum, in substratum. 

Goshen silt loam (Gh,GhA). | ML in surface soil; A~4 or A-fi in surface Wood. ...--2--- Q)e Seitesss Mextkdeeesete Pair to poor_.. 
CTL in subsoil; MT soil; A-6 or A-7 in 
in substratum, subsoil; A~4 or A-6 

in substratum, 
Keith silt loam (KeB, KeB2, | MT. in surface soil; A4 or A-6in surface | Good_-_._----- CYL ee et (Qeacd. <nerass Fair to poor__. 
KeC, KeC2). CL in subsoil; ML soil; A-7 or A~6 in 
in substratum. subsoil; A-4 or A-6 
in substratum. 

Keith-Kuma silt loams (KK). | MTL in surface soil; A-4 or A-Gin surface | Good_...-.---- Oye eaten oo CYL feevexecs Fair to poor__. 
CL in subsoil; MT. soil; A-6 or A~7 in 
in substratum, subsoil; A-4 or A-6 

in substratum, 
Koeith-Richfield silt loams | ML or Cluin surface | A-4 or A-6in surface | Good_...-..--. O)vesten sbace25 (C) peoeeneey eres Fair ta poor... 
(KR, KRA), soil; CL in subsoil; soil; A-6 or A-7 in 
ML or CLin subsoil; A-4 or A-6 
substratum, in substratum. 
Keith and Tripp fine sandy | §M in surface soil; A-4 in surface soil; Fair to good._.} ()....------- + (6) eeammetee reed Fair to poor._- 
loams (KT, KTB, KTB2, CI, in subsoil; ML A-6 or A-7 in sub- 
KTC2), in substratum, soil; A-4 in sub- 
stratum, 
| 

Las loam (Lt). ML in surface soil; A-4 in surface soil; Poor to fair....| ()....--------- Good below Fair to poor._- 
CL in subsoil; SP A-6 or A-7 in sub- 3 to 4 fect. 
in substratum. soil; A-1 in sub- 

stratum, 


See footnotes at end of table. 


Suherade of Road fill 


gravel road 


Good to fair_._] Fair to poor.__ 


Good to poor... 


Good to poor... 


iood to fair___ 


Good to fair... | Fair to poor._. 


Cood to fair...| Fair to poor... 


Good to fair..| Fair to poor.-- 


Good to fair.._} Fair to poor._- 


Good to fair.__| Fair to poor... 


Good to fair...| Fair to poor... 


Good to fair___| Fair to poor.__ 


interpretations of soils—Continued 


Highway location 


Foundations 


Dikes and levees 


DEUEL COUNTY, NEBRASKA 


Soil features aflecting— 


Low 


Reservoir 


dams 


Embankment 


Moderate to high 
susceptibility to 
frost action. 
Slopes erodible, 


Not susceptible to 
frost action, 
Slopes crodibie 
by wind and 
water, 


Not susceptible 
to frost action. 


Low to moderate 
susceptibility to 
frost action. 


to frost: action. 
Slopes crodible. 


Very high suscep- 
tibility to frost 
action, Slopes 
highly crodible. 


to frost action. 
Slopes highly 
erodible. 


Very high susceptt- 
bility to frost 
action. Slopes 
crodible. 


Low suscopti- 
bility to frost 
action. Slopes 
crodiblo. 


Moderato suscepti- 
bility to frost 
action. Water 
table may rise to 
near surface. 
May require 4 
feet of fill. 


Tigh susceptibility | 


High susceptibility 


Good to fair bear- 
ing, gencrally 
good below a 
depth of 4 feet. 


Good to fair bear- 
ing, dependent 
on density. 
May be subject 
to piping. 


Good to fair 
bearing. 


Good to poor 
hearing. May 
besubject to 
severe piping 
below a depth 
of 4 feet. 

Poor bearing. 
Piping may be 
severe. 


Poor bearing. 
Piping may be 
severe, 


Poor bearing. 
May be subject 


to severe piping. 


Good to poor 
bearing. 


Poor bearing. 
Piping may be 
severe. 


Good to fair 
bearing. 


Slopes may be 
crodible. 


High seepage 
below a depth 
of 3 feet. 


Moderate to 
high seepage. 


Very high 
seepage. 


Seepage 
generally not 
a problem. 


Scepage 
generally not 
a problem. 


Seepage gener- 
ally nota 
problem, 


Secpage 
generally not 
a problem. 


Scepage 
generally not 
a problem. 


Seepage 
gonerally not 
a problem. 


Good to poor 
stability, 
Compaction 
diMcult in 
subsoil. 

Good stability. 
Close control 
may be required. 
Piping is a 


hazard. May 
require toe 
drains. 


Good stability. 
Close control 
may be required, 
May require 
toe drains. 

Fair to poor 
Stability. Close | 
control required .| 
Compaction 
may be difficult 
in subsoil. | 

ood to poor 
Stability. Slopes 
erodible. May 
require toc 
drains. 

Good to poor 
stability. Close 
control neces- 
sary. Slopes 
crodible. May 
require toc 
drains. 

Good to poor 
Stability. Close 
control neces- 
sary. May 
require toe 
drains. Slopes 
crodible. 

Fair to poor 
stability. 

Slopes crodible. 
Compaction 
may be 
difficult. 

Good to poor 
stability. 
ood control 
necessary. 

May require 
toe drains, 
Slopes erodible. 

Good to fair 
stability toa 
depth of 3 fect. 
Good stability 
below 3 feet. 


oe —— 
Agricultural Irrigation Terraces and 
drainage diversions 
Slow internal G)secisetteustieces OC) Ascekececse 2 
drainage to a 
depth of 3 feet. 
0) eved cabsceetsees OC) ncste eet ed Q) osc eteetayoeeee. 
@) cot eve? Q) ioc saeetdscielee 0 pee eee ees 


Moderately slow 
internal drain- 
age. 


Moderate to slow 
internal drain- 
age. 


Moderate to slow 
internal drain- 
age. 


Moderate to slow 
internal 
drainage. 


Slow surface and. 
internal drain- 
ago. High 
water table. 
Outlets may 
not be 
available. 


Eligh water-hold- 
ing capacity. 
Slow intake. 
Adequate 
drainage must 
be provided. 


@).. 


Moderate to high 
water-holding 
capacity. 
Adequate 
drainage must 
he provided. 
Shallow root 
zone. 


Moderately 
erodible. 


Moderately 
erodible. 


Moderately 
erodible. 


41 


Waterways 


®. 


Moderately 
crodible. 


Moderately 
erodible. 


@), 


(). 


@). 


Q). 


@). 
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SOIL SURVEY SERIES, 1960, NO. 25 


Soll type and map symbols 


Las Animas fine sandy loam 
{Lc). 


Las Animas loamy sand (Lw). 


Laurel soils (LS). 


Nunn silt loam (Na). 


Nunn-Slickspots complex 
(NS). 

Rosebud fine sandy loam 
(RdB, RdB2, RdC, RdC2). 


Rosebud loam (RbA, RbB, 
RbB2). 


Rosebud-Canyon complex 
(RCC, RCC2, RCD). 


Engineering classification 


Unified 


SM in surface soll; 
SP or SM in sub- 
soil; SP in sub- 
stratum. 


§M in surfaco soil 
and subsoil; SP to 
8M in substratum. 


ML in surfaco soil; 
CL in subsoil; 
SP or SP-SM in 
substratum. 


ML in surface soil; 
CL in subsoil; ML 
in substratum. 


SM in surface soil; 
CL in subsoil; SP- 
SM or SM in sub- 
stratum, 


ML or OL in surface 
soil; CL in subsoil; 
MI in substratum. 


See footnotes at end of table. 


AASHO 


Topsoil 


Sand 


A-4 in surface soil; 
A-1 or A-2 in sub- 
soil; A-1 in sub- 
stratum. 


A-1 or A-2 in surface 
soil; A-2 or A= in 
subsoil; A-1 or A-2 
in substratum. 


A-4 in surface soll; 
A-6 in subsoil; A-1 
in substratum, 


A-4 in surface soil; 
A-7 in subsoil; A-¢ 
in substratum. 


A-4 in surface soil; 
A-6 or A~7 In sub- 
soil; A-1 in sub- 
stratum. 


A-4 in surface soil; 
A-6 or A~7 in sub- 
soil; A-4 in sub- 
stratum. 


Poor to fair... 


Fair to good_-. 


Fair to good... 


Fine sand; 
fair to 
depth of 
2 feet. 


Fino sand; 
fair below 
3 feet. 


Suitability for-— 


TaBLe 8.— Hngineering 


Sand and Subgrade of Subgrade of Road fill 


Good to fair Fair to poor-.. 
below 4 feet. 

Wrsivecoascss, Fair to poor... 

(Nets wateinlatitare Fair to poor--_ 

@scccceesties Fair to poor... 


gravel paved road 
Good below Fair to poor... 
2 to 4 feet. 
Fair below Good to fair... 
3 to 4 feet. 


gravel road 


Good to fair... 


Good to fair... 


Good to fair... 


Good to fair... 


Good to fair... 


Fair to poor.-_ 


Good to fair.-. 


Fair to poor... 


Fair to poor... 


Fair to poor... 


Fair to poor... 


interpretations of soils—Continued 


Highway location 


Tow suscepti- 
bility to frost 
action. Slopes 
crodible by 
wind. Water 
table may rise to 
near surface. 
May require 4 
feet of fill. May 
be subject to 
overflow. 

Not susceptible to 
frost action. 
Water table may 
rise to near 
surface. May 
require 4 feet of 
fill. 


Moderate suscepti- 
bility to frost 
action. Water 
table may rise to 
near surface. 
May require fill 
of 4 foet. May 
be subject to 
ovorflow. 


Low susceptibility 
to frost action. 
Slopes highly 
crodiblo. 


Foundations 


Good to fair 
bearing. 


Good to poor 
bearing, de- 
pondent on 
density. May 
be subject to 
piping. 


Good to fair bear- 
ing. May bo 
subject to 
piping. 


Poor bearing. 
Subject to 
severe piping. 


Dikes and levees 


Flat slopes may 
be required. 
Moderate 
piping 
hazard. 


Flat slopes 
required. 
High piping 
hazard. 


Slopes may be 
erodible. 


Slopes may be 
erodible. 


DEVEL COUNTY, NEBRASKA 


Soll features affecting — 


| 


Low dams 


Reservoir 


Seepage goner- 
ally nota 
problem. 
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Embankment 


Agricultural 
drainage 


Irrigation 


Good stability 
but needs close 
control. May 
require toc 
drains. 


Good stability. 
Close control 
may be re- 
quired. May 
require toe 
drains and 
flat slopes. 


Good to poor 
stability. 


Fair to poor sta- 
bility. Close 
control neces- 
sary. Subject 
to piping and 
may require toe 
drains. 


Moderately slow 
surface drain- 
age. High 
water table. 
Outlets may 
not be 
available, 


Moderately slow 
internal drain- 
age. High 
water table. 
Outlets may 
not be 
available. 


Slow surface and 
internal drain- 
ago. Perma- 
nently high 
water tablo. 
Outlets may 
not be available. 


Moderately slow 
internal drain- 
ago. 


Moderate to low 
water-holding 
capacity. 
Moderately 
rapid to rapid 
intake, Ado- 
quate drainage 
must bo pro- 
vided. Shallow 
root zone, 


Low water-hold- _ 
ing capacity. 
Moderately 
rapid to rapid 
intake. <Ade- 
quato drainage 
must be pro- 
vided. Shallow 
root zone, 


High water-hold- 
ing capacity. 
Slow release of 
moisture to 
plants. Slow 
intake, <Ade- 
quate drainage 
must be pro- 
vided. Best 
suited to alkali- 
tolerant grasses. 

High water-hold- 
ing capacity, 


Terraces and 
diversions 


Waterways 


OQ) santesesecesecss8 


Low to moderato 
susceptibility to 
frost action. 
Slopes highly 
erodible. A few 
fragments of 
sandstone rock 
occur in upper 
layers. Limy 
sandstone may 
be difficult to ex- 
cavate, generally 
below 3 feet. 

Moderate to high 
suscoptibility to 
frost action. 
Slopes highly 
erodible. Limy 
sandstone may 
be difficult to ex- 
cavate, generally 
below 3 feet. 


Good to fair bear- 
ing, depending 
on donsity. 
May bo subject 
to piping. 


Poor bearing. 
Piping may be 
severe. 


Scepage goner- 
ally nota 
problem, 


Seopage gener- 
ally nota 
problem, 


Fair to good sta- 
bility. May 
require toe 
drains. 


Poor to gcod sta- 
bility. Closo 
control re- 
quired. Slopes 
erodible. 


Moderate to slow 
internal drain- 
age. 


Moderately to 
highly erodible. 
Maintenance 
may be costly. 
Alining ter- 
races may be 
difficult bocauso 
of irregular 
slopes. 


Moderately erodi- 
ble. Alining 


terraces may be 
difficult because 
of irregular 
slopes. 


(). 


®. 


@). 


(). 


@. 
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TaBLe 8.—Hngineering 


Engineering classification Suitability for— 
Soil type and map symbols 2 
Unified ASSHO Topsoil Sand Sand and Subgrade of Subgrade of Road fill 
gravel paved road gravel road 
Scott silty clay loam (Sc). CL in surface soil; A-6 or A-7in surface ; Poor..-----.-- (() peer Geet le PCO sebesesss Good._...--..- Poor....------ 
CH in subsoil; MT. soil; A-7 in subsoil; 
in substratum, A-4 in substratum. 
Slickspots (Ss). ML or Clinsurface | A-4 or A-Gin surface | Very poor_.--- Fair to poor.--| Good to fair.._| Fair to poor-. 
soil; Cl or CH in soil; A-6 or A-7 in 
subsoil; ML or Cl subsoil: A-4 or A-6 
in substratum, in substratum. 
Sandy alluvial land (Sx). SM in surface soil; A-2 in surface soil; Very poor.__.- 0) ere en Good below Good to fair_..| Poor. ...------ Good to fair_. 
SP in subsoil and A-1 in subsoil and 1 foot. 
substratum. substratum. 
Tripp-Keith silt loams (TK, | ML or CLinsurface | A-4 or A-6in surface | Good_...------ (ya2e252 ecw [() eee ee Fair to poor...) Good to fair...] Fair to poor. 
TKA). soil, subsoil, and soil, subsoil, and 
substratum, substratum, 
Valentine fine sand (VaC, | SM or SP-SM in A-2 in surface soil; Very poor...-. Fair to good Owheseccestes Good to fair...| Poor..-.----.- Good to fair.. 
VaD), surface soil, subsoil, A-2 or A-3 in subsoil below 1 
and substratum. and substratum, foot. 
Wann loam (Wim). ML or CL in surface | A-4in surface soiland | Fair to good__.| (1)___--------- Good to falr Fair to poor .._| Good to fair...) Fair to poor___ 
soil; SM in subsoil; subsoil; A-1 in sub- below 3 to 5 
SP in substratum. stratum. feet. 
Wet alluvial land (Wx). GP, SP, or SP-SM A-1 in surface soll, Very poor-_._- (Den oot echo: Good to fair Good. .------- Poor_._-_.---- Good. ._.. ---- 
in surface soil, sub- subsoil, and sub- at or near 
soil, and substra- stratum, surface, 
tum, 


Se, 


1 Sand is generally not avaflable. 
2 Because of position or topography, including slope, this practice or structure is generally not needed or applicable. 


3 Although the milder slopes are irrigable, irrigation of thls soil is not presently feasible, because water Is unavailable or is too costly. 


interpretations of soils-—Continued 
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Soil features affecting— 


Low dams 
Highway location Foundations Dikes and levees Agricultural Irrigation Terraces and 
drainage diversions 
Reservoir Embankment 
Iigh susceptibility | Poor bearing. (() pee eee [¢) ere ened (sche bce dues Very slow in- (2) cateotesissst.2 Oeste aes 
to frost action. May be subject ternal drainage. 
Subject to oc- to severe Ponding of 
casional to fre- piping. water is com- 
quent ponding. mon. Outlets 
Slopes highly are very dif- 
crodible, ficult to locate. 
Moderately sus- Fair to poor bear- | (?)--...---------- (¢) eee re Good ta poor Slow internal High water-hold- | (2).....-...------.. 
ceptible to frost ing. May be stability. drainage, ing capacity. 
action. Slopes subject to pip- Slopes ercdible. especially in Slow release 
highly erodible. ing. subsoil. Out- of moisture 
lets may not be to plants. Slow 
available. intake.  Ade- 
quate drainage 
must be pro- 
vided. Best 
suited to salt- 
and alkali- 
tolerant crops. 
Low susceptibility | Generally good May require Very high Good stability. Subject to fre- Cycles cee (sce awer oboe ee 
to frost action. bearing below flat slopes. scepage. May require quent overflow. 
Subject to fre- 2 feat. Surface soil toe drains, 
quent overflow, subject to 
piping. 
Low susceptibility | Good to poor Ove et Seepage general- | Good to poor Qeteeetths seid High water- Erodbile.--...-..- 
to frost action. bearing. ly not a prob- stability. holding 
Slopes highly lem, Slopes erodible. capacity. 
crodible. May require 
toe drains and 
flattened: slopes. 
Not susceptible Good to poor Q)ba seca oA ee Moderate to Good stability (CG) ae eden ences Q)ecciceescudiwece (esscesscenueinoet 
to frost action, bearing, de- high sec page. but needs 
Slopes very pending on close control. 
erodible by wind density and on Severe piping 
and water. confinement of hazard. 
sand. May he 
subject to 
piping. 
Moderate suscep- Generally good Slopes may be {C2 Rerarmrem e ie paee Poor to good sta- | Slow surface and | Moderate water- (C) ee eee ee ees 
tibility to frost bearing. erodible. Sub- bility, except internal drain- holding capac- 
action, Water soil may be gencrally good age. Wigh ity. Adequate 
table may rise to subject to below 3 feet. water table. drainage must 
near surface. piping. May require Outlets may be provided. 
May require 7 toe drains. not be avail- Shallow root 
feet of All. able. zone. 
Slopes highly 
erodible. 
Not susceptible to Good to poor May require Very high seep- | Generally good Very slow surface 
frost action. bearing, de- flat slopes. age. stability. May and internal 
Water table may pending on Moderate require toe drainage. Wa- 
rise to near sur- density. piping haz- drains. ter table near 
face. May re- ard. surface. Sub- 
quire 4 feet of ject to frequent 
fill. Subject to overflow. Out- 
frequent over- lets very diffi- 
flow, cult to locate. 


4 Sand and gravel are generally not available. 
‘Interpretations are for the Dawes soils, 


Waterways 


@). 


@). 


Highly erodi- 
ble. Low in 
fertility. 
Constructing 
and maintain- 
ing waterways 
may be 
costly. 

Erodible. 


@). 


@). 
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The estimated range in the percentage of material pass- 
ing sieves No. 4, 10, and 200 reflects a normal range in 
grain size that occurs in any given soil. The texture 
(grain size) of any soil, especially that of alluvial mate- 
rials, varies considerably. It should not, therefore, be 
assumed that all samples of a soil will fall within the 
ranges shown in table 7, and that the engineering classi- 
fications of that soil will always be the same as those 
shown. 

Permeability refers to the rate at which water moves 
through undisturbed soil material. It depends largely on 
texture and structure of the soil. The permeability rat- 
ings used in this report and their equivalents in words 
are as follows: 


Inches, per hour Rating 
0:05-10:0:22. ss ae a bes Slow 
O2 100 Bo. oo weet be aow Moderately slow 
0;8°t0:2.5_ 22-23-2525 nese ee Moderate 
2.000. Ome ee tla es ee, Moderately rapid 
5.0:t0'1002-2 2222228 ouee oss Rapid 
OVer 0s. 2ue5222 2 shee ee Sete Very rapid 


Available water capacity, measured in inches of water 
per inch of soil, is an estimate of the water available for 
plant use. It is the water held in a soil between field 
capacity and permanent wilting point. ; 

The shrink-swell potential 1s the change m volume to 
be expected with a change in moisture content. In gen- 
eral, it is related to soil texture. In table 7 the shrink- 
swell potential of plastic silts and clays is rated as high, 
and that of nonplastic soils with no potential change in 
volume is rated as none. Soils that are intermediate in 
content of silt and clay and have a low or moderate plas- 
ticity index are rated as low or moderate. ‘The low and 
moderate ratings of some soils were obtained by comparing 
the soils with others of known mechanical analysis or 
plasticity rating. In Deuel County the only soil material 
that has high shrink-swell potential occurs in some hori- 
zons of the inextensive Dawes and Scott soils and Slicks- 
spots. Of these, only the Dawes soils are on the uplands. 

Table 7 does not give the reaction of individual soils 
in the county. The reaction of a soil, its acidity or alkalin- 
ity, is generally expressed in pH values. In the soils of 
Deuel County, the reaction generally et from pH. 7.0 
to 8.0 in the surface layer and from pH 7.5 to 8.5 in the 
lower horizons. Generally, the soils are only slightly 
saline, and their content of soluble salts is 0.07 percent or 
less. 

Some soils on the bottom lands and low terraces contain 
variable amounts of excess sodium, or soluble salts, or both. 
The Laurel soils and most areas of Slickspots are strongly 
saline-alkali. In these soils the concentration of soluble 
salts ranges from, 0.2 to 0.6 percent and, except where the 
surface layer of Slickspots 1s only moderately alkali, the 
reaction ranges from pH 9.0 to 10.0. The subsurface hori- 
zons of the Las and Nunn soils contain moderate amounts 
of excess sodium, or soluble salts, or both. In these soils 
the reaction ranges from p¥ 8.5 to 9.0, and the concentra- 
tion of soluble salts ranges from 0.1 to 0.8 percent. 

Dispersion is generally not a problem in this county, 
though the rate of dispersion is high in the Laurel soils and 
Slickspots and is moderate in the Las and Nunn soils. 


ENGINEERING INTERPRETATIONS OF SOILS 


Table 8 rates the suitability of the soils for specific 
uses in engineering. Also listed in the table are the char- 
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acteristics that affect the use of the soils for highways and 
for conservation engineering practices, 

The ratings given the soils as a source of topsoil, of sand, 
and of sand andl gravel apply only in Deuel County. Some 
soils are rated poor or fair as a source of topsoil because 
they are eroded, are low in natural fertility or content of 
organic matter, or have a heavy surface layer that is sticky 
when wet and is difficult to handle or to work. For the 
soils that are rated fair or good as possible sources of sand 
or of sand and gravel, extensive exploring may be required 
to find material that will meet gradation requirements. 

The suitability of the soils as material for road subgrade 
is shown for pavement (bituminous or concrete) and for 
gravel roads. The ratings in the column headed Paved 
refer to the subgrade of the roadbed for bituminous and 
concrete pavement, Because properly confined sand is the 
best subgrade for roads of this type, the soil is rated good 
for the subgrade if the AASHO classification is A-1 or 
A-38; good to fair, if A-2; fair to poor, if A-4; and poor, 
if A-6 or A-7. 

In the column headed Gravel, the ratings refer to that 
part of the subgrade that receives gravel surfacing. Be- 
cause sand is noncohesive, it does not provide a stable 
surface. Rated poor, therefore, are all soils classified A-1 
or A-3 and those soils classified A-2 that do not have 
adequate plasticity. Rated good to fac are soils classified 
A-— and soils classified A—2 that have adequate plasticity. 
Silts or clay soils classified A-5 to A-7 are rated good be- 
cause they are generally acceptable for use in the part of 
the upper subgrade that receives gravel surfacing. 

In the column headed Road fill, ratings of the soils were 
based on about the same criteria as the ratings of the soils 
for subgrade under bituminous or concrete pavement. 

In all three columns, a range in a rating indicates that 
the profile of the soil varies. 

In general, the soil features listed in table 8 as affecting 
engineering practices were rated according to the extent 
of the problems they might cause in the construction and 
maintenance of highways and of agricultural structures 
and practices, The soil features shown for a given soil 
were based. on the profile of that soil, as described in table 
7. A variation in this profile will change the ratings of the 
soil for use in some structures and practices. 

Frost action is a common but not a major soil engineer- 
ing problem in the county, though a few inextensive soils 
contain a large amount of clay and are highly susceptible 
to frost action. The ratings in the column headed Fligh- 
way location were made on the basis of the texture of the 
surface soil and the subsoil. Clays and silts are susceptible 
to frost action if the underlying soil layers are pervious 
enough to permit water to rise and form ice lenses. 

Soils for which the results of complete mechanical anal- 
yses are available are rated for susceptibility to frost action 
according to data in “Control of Soils in Military Con- 
struction” (78). For soils having 64 percent or more of 
the surface soil consisting of grains between 0.074 and 
0.005 millimeter in size, susceptibility to frost action is 
very high if less than 44 percent of the subsoil consists of 
grains finer than 0.005 millimeter and is high. if this per- 
centage is 44 or more. For soils having between 50 and 63 
percent of the surface soil in grains between 0.074 and 
0.005 millimeter in size, susceptibility is high if less than 
44 percent of the subsoil consists of grains finer than 0.005 
millimeter and is moderate if this percentage is 44 or more. 
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For soils having between 35 and 49 percent of the surface 
soil in grains between 0.074 and 0.005 millimeter in size, 
susceptibility is moderate if less than 50 percent of the 
subsoil consists of grains finer than 0.005 millimeter and is 
low it this percentage is 50 or more. Regardless of the 
percentage of grains smaller than 0.005 millimeter in the 
subsoil, (1) soils having less than 35 percent of the surface 
soil in grains between 0.074 and 0.005 millimeter, and move 
than 8 percent finer than 0.02 millimeter, are dow in 
susceptibility to frost action, (2) fine sands of uniform 
texture having 4 to 10 percent of the surface soil in grains 
finer than 0.02 millimeter are generally not susceptible to 
frost action, and (8) sands having 3 percent or less of the 
surface soil in grains finer than 0.02 millimeter are not 
susceptible to frost action. 

Soils that had not been mechanically analyzed were 
rated by comparing them with soils that had been analyzed 
or whose properties were known. 

For foundations the bearing quality and piping hazard 
are rated for that part of the soil below a depth of 3 feet. 

The information given for low dikes and levees applies 
only to the upper 18 inches of the soil. If larger dikes or 
levees are planned, a detailed investigation of sites is 
needled, 

Most reservoirs above small earth dams lose water 
through seepage because they are on soils that have sandy 
or gravelly lower horizons. Sealing is needed to control 
the loss. 

Tf compacted embankments are constructed of material 
other than sand or sand and gravel, they are generally 
impervious and have good to poor stability, but toe drains 
may be required. Workability of soil materials is good 
for most soils except a few that occur on the bottom 
lands and have a plastic subsoil. 

The type of agricultural drainage that can be effectively 
used is determined by relief, soil permeability, the height 
of the water table, and the availability of outlets. Some 
soils on bottom Jands have imperfect or poor natural 
drainage because they have a seasonally high water table, 
or are slowly permeable, or both. Also, a few of the soils 
are subject to overflow. Others are nearly level and have 
slow runoff. 

Under the column headed Irrigation, soil features 
affecting available water (water-holding capacity and 
water-intake rate) are rated. Irrigation hazards that are 
caused by slope ave not shown. The “Nebraska Irrigation 
Guide for Central and Eastern Nebraska” issued in Sep- 
tember 1959, contains information on the suitability of 
various soils and slopes for irrigation and on the use of 
soilamendments. The ratings for water-holding capacity 
in table 8 are for the top 4 feet of soil. To indicate the 
amount of water held, the terms are— 

Water-holding capacity Rating 
More than 8 ineches__--------------------------. High 
5 to 8/inches 22-2 Sooo ce oe ese lee led, Moderate 
3 to 5 inches_________-__-- Low 
Less than 8 inches Very Low 

The intake of water is shown only if the rate is rapid 
or stow. A slow intake rate is less than one-half inch per 
hour, and a rapid intake rate is 2 inches or more per hour. 
If the intake rate is not shown, it falls between these two 
extremes. For all soils the intake rate is based on border 
or sprinkler irrigation of areas that are covered with 
plants. 


Terraces are commonly used in this county to conserve 
soil and water. Below grassland, diversions can be used. 
in some places to protect lower lying soils, for many of 
the soils are very productive, though highly erodible. 
The slopes of terraces also are generally erodible, but in 
most places the cost of maintaining them is not extremely 
high. Exceptions to this may be terraces built on gravelly 
or sandy soils in the Canyon, Dix, Anselmo, and Rosebud 
series. In addition, the use of terraces in the county may 
be limited by steep, irregular, or hummocky slopes. 
Waterways are not widely needed in the county. 

The suitability of the soils for winter grading is not 
rated in table 8. Whether or not a soil can be graded in 
winter depends on the moisture content of the soil and on 
temperature, both of which vary from year to year. In 
Devel County, rainfall is normally light in fall, and some 
fairly warm days generally occur in winter, Conse- 
quently, most of the soils are suitable for winter gracing. 
On the bottom lands, however, some soils have a high water 
table and generally cannot be graded in winter. 


Descriptions of Soils 


This section describes the soil series (groups of soils) 
and single soils (mapping units) of Deuel County. The 
acreage and proportionate extent of each mapping unit 
are given in table 9. 

The procedure in this section is to describe first the soil 
series and then the mapping units in that series. Thus, 
to get full information on any one mapping unit, it is 
necessary to read the description of that unit and also the 
description of the soil series to which it belongs. As 
mentioned in the section “How Soils Are Mapped and 
Classified,” not all mapping units are members of a soil 
series. Sandy alluvial land does not belong to a soil series 
but, nevertheless, is listed in alphabetical order along with 
the soil series. 

Following the name of each mapping unit, there is a 
symbol in parentheses. This symbol identifies the map- 
ping unit on the detailed soil map. Listed at the end of 
each description of a mapping unit is the capability unit 
and the range site in which the mapping unit has been 
placed. for soils that can be used as woodland, also listed 
is the woodland site. The page on which each capability 
unit and each range site is described can readily be found 
by referring to the “Guide to Mapping Units” at the back 
of the report. 

Soil scientists, engineers, students, and others who want 
detailed descriptions of the soil series should turn to the 
section “Formation and Classification of the Soils.” 
Many terms used in the soil descriptions and in other 
sections of the report are defined in the Glossary. 


Altvan Series 


In the Altvan series are moderately deep, dark-colored, 
loamy soils of the uplands that are underlain by mixed 
sand and gravel. These soils occur on the breaks along 
Lodgepole Creek and the South Platte River and in areas 
adjacent to upland drainageways. 

Altvan soils have a very dark grayish-brown surface 
layer about 7 inches thick (fig. 19). It has granular 
structure and is very friable when moist. In many places 
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Tarte 9.—A pproaimate acreage and proportionate extent of the sotls 
Map Soil Area | Extent Map Soil Area [extent 
symbol symbol 
Alcres Percent Acres Percent 
3AB Altvan loam, 3 to 5 percent slopes--_-- 3, 984 1.4 ]) KK Keith-IKuma silt loams, 0 to 1 percent 
3AB2 Altvan loam, 3 to 5 percent slopes, slopes2.232e Gece eens hae dececuen 26, 978 9.7 
CrOdG nan os ow aoe ee eee eee 3, 981 1.4 || KR Keith-Richfield silt loams, 0 to 1 per- 
ACC Altvan-Chappell complex, 5 to 9 per- _cent slopes__..------------------- 31,229) 11.2 
cent slopes___-------------------- tl, 735 4.2 |} KRA Keith-Richfield silt loams, 1 to 3 per- 
ACC2 Altvan-Chappell complex, 5 to 9 per- cent slopes. ____-------.---------- 66, 351 23.8 
cent slopes, eroded__-----.-------- 3, 283 1.2 || KT Keith and Tripp fine sandy loams, 0 to 
An Anselmo fine sandy loam, 0 to 1 per- 3 percent slopes___-.-_-...-------- 3, 657 1.3 
cent slopes. __-.-.--------.~------- 180 7 (4) KTB Keith and Tripp fine sandy Joams, 3 to 
AnB Anselmo fine sandy loam, 1 to 5 per- 5 percent slopes...-.-.-_-_-------- 443 .2 
cent slopes_..-.------------------ 1, 520 5 || KTB2 Keith and Tripp fine sandy loams, 3 to 
AnC Anselmo fine sandy loam, 5 to 9 per- 5 percent slopes, eroded.._--------- 1, 739 .6 
cent slopes. __-------------------- 293 1] KTC2 Keith and Tripp fine sandy loams, 5 to 
AoBW Anselmo loamy fine sand, 0 to 5 per- 9 percent slopes, eroded_____.-.-.-. 885 22h 
cent slopes... .------------------- 1, 063 44) Lt Las lOatiigsd. ne edowes is cctetoteslt5 3, 712 1.3 
AoCW Anselmo loamy fine sand, 5 to 9 per- Le Las Animas fine sandy Joam___.------| 1, 542 6 
cent slopes___-------------------- 187 1 Lw Las Animas loamy sand_____.__-_-_.- 277 ol 
Bw Bayard loam, 0 to 1 percent slopes -__- 299 1 || LS Laurel soils_..-...-.-----.-.-------- 200 ad 
Bf Bayard fine sandy loam, 0 to 1 percent Na Nunn silt loam._.__-.-.------------- 1,335 a) 
slopes2.. Joe seco Sate eee eee le 2, 013 .7 4) NS Nunn-Slickspots complex_._...-_--__. 670 2 
BH Bridgeport and Havre loams, 0 to 1 RbA Rosebud loam, 0 to 3 percent slopes_-.| 2,040 7 
percent slopes.--.---------------- 97} (4) RbB Rosebud loam, 3 to 5 percent slopes_.. 899 3 
BHA Bridgeport and Havre loams, 1 to 3 RbB2 Rosebud loam, 3 to 5 percent slopes, 
percent slopes-_--.-.-------------- 25 (4) Coded sete oo oe eee lee 3,463 1.2 
cD Canyon complex_-----.----~--------- 1, 162 »4 1) RCC Rosebud-Canyon complex, 5 to 9 per- 
ChA Chappell sandy loam, 0 to 3 percent es cent slopes..____-_-------.-------- 1, 104. 4 
slopes: 2. 2 c8e tate etek 6, 037 2.2 || RCC2 Rosebud-Canyon complex, 5 to 9 per- 
Cy Cheyenne loam, 0 to 1 percent slopes -_ 979 4 cent slopes, eroded.__-_..-------.. 1,057 4 
CyA Cheyenne loam, 1 to 3 percent slopes__[ 6, 339 2.3 || RCD Rosebud-Canyon complex, 9 to 15 per- 
CUB Colby- Ulysses silt loams, 3 to 5 per- cent slopes-_.---.-----.---- +--+ ee 385 wl 
cent slopes. ...------------------- 200 1 || RdB Rosebud fine sandy loam, 3 to 5 percent 
CUD Colby-Ulysses silt loams, 5 to 15 per- glOpes-s tee sesltececu beet e ee 284 1 
cent slopes.._----------------+---- 1, 555 .6 || RdB2 Rosebud fine sandy loam, 3 to 5 percent 
DK Dawes-Keith loams, 0 to 1 percent slopes, eroded....--..--.--.------- 364 1 
SlOPGS=- asus eka Gee eS. 2, 288 .8 |) Rdc Rosebud fine sandy loam, 5 to 9 percent 
DKA Dawes-Keith loams, 1 to 3 percent SlopGSsene Asc wen set eess seca es. 371 wl 
slOPCS S22 eee ett ea cee 415 .2 || RdC2 Rosebud fine sandy loam, 5 to 9 percent 
DxD Dix complex, 5 to 20 percent slopes. ._| 7, 389 2.7 slopes, eroded_...-------.--------- 182 1 
DxE Dix complex, 20 to 30 percent slopes___} 7, 315 2.6 || Sx Sandy alluvial land_..--.--.--------- 5,770 2.1 
DCD Dix-Chappell loams, 9 to 15 percent Se Scott silty clay loam....--...-.---__- 2,654 1.0 
slopG8is-<creecdeten oe Ses oecnen = 4, 206 1.5 || Ss Slickspots.__-__.------------------- 1,065 4 
Du Dunday loamy fine sand_--..-.------ 878 .3 || TK Tripp-Keith silt loams, 0 to 1 percent 
Gt Goshen fine sandy loam, 0 to 3 percent SlopeS222 Wiebe Ne eo eh eet 3,366 1.2 
glOpGs s22e- shee toeeee meee StU 244 Li} TKA Tripp-Keith.silt loams, 1 to 3 pereent 
Gh Goshen silt loam, 0 to 1 percent slopes_} 18, 259 4, 8 slOPOS!-octeocscme eee secco tees e 3,403 1.2 
GhA Goshen silt loam, 1 to 3 percent slopes.| 1, 673 .G 4 Vad Valentine fine sand, hilly.-..._...-_-.- 180 1 
KeB Keith silt loam, 3 to 5 percent slopes__| 6, 367 2.3 || Vac Valentine fine sand, rolling. ....-----. 3,317 1.2 
KeB2 Keith silt loam, 3 to 5 percent slopes, Wm Wann loam___._..-------_-..------- 405 2 
CROdCd ae nae ce eet het ee ae 15, 408 5.5 || Wx Wet alluvial land....-..--...-_----~- 2,362 8 
KeC Keith silt loam, 5 to 9 percent slopes - _ 693 .2 —— 
KeC2 Keith silt loam, 5 to 9 percent slopes, Votaleteccoceare ese Sie Soe 278,400 | 100.0 
ChOdEA es Se eectRe Je ee wee 2, 124 8 


! Less than 0.05 percent. 


small pebbles are scattered on the surface and in the sur- 
face layer. 

The subsoil is dark grayish-brown sandy clay loam or 
clay loam about 18 inches thick. Generally, small pebbles 
are scattered throughout. The moderate, coarse prisms 
of the structure break into weak, medium-sized blocks. 
Lime is normally lacking, but the lower part of the sub- 
‘soil contains free carbonate of lime in some places. The 
‘subsoil is friable when moist and is easily penetrated by 
roots. 

Limy gravel and coarse sand underlie these soils at an 
average depth of about 384 inches. In many places the 
upper part of the gravel and sand contains silt and clay 


and is slightly plastic when wet. The gravel restricts 
penetration of plant roots. 

Altvan soils are deeper and are less gravelly than Dix 
soils. They are slightly more sandy than Keith soils but 
are not so deep and are underlain by sand and gravel in- 
stead of loess. The Altvan soils contain more silt and 
clay than do the Chappell soils and are less limy than 
Rosebud soils. The Rosebud soils are underlain by limy 
sandstone. 

The Altvan soils are somewhat deeper where they occur 
below the steep Dix complex of soils than where they occur 
below the more gently sloping Keith soils. The depth 
to beds of sand and gravel ranges from 20 to 38 inches. 
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Figure 19.—Profile of Altvan loam. 


The surface layer is uniform in thickness, but the sub- 
soil ranges from 10 to 20 inches in thickness. In many 
of the deeper places, a layer of light-colored, limy silt 
loam is between the subsoil and the beds of sand and 
gravel. 

Altvan soils are easily tilled. They are naturally well 
drained and ave medium in natural fertility. Surface 
runoff is medium to rapid, and permeability is moderate. 
The available water capacity is high. Erosion, especially 
by wind, is a hazard. 

Altvan soils are not irrigated. Most areas are in native 
grass, but a few are cultivated, principally to wheat. 
These soils are well suited to small grain and to native 
grass. 

Altvan loam, 3 to 5 percent slopes (3A8).—This soil is 
undulating and occurs in areas that are generally small 
and are more widely scattered than are areas of the steeper 
Altvan-Chappell complex. Included with this soil are 
areas that have a sandy loam surface layer and make up 
about 10 percent of the acreage mapped. Also included 
are Cheyenne soils on slopes of about 3 percent and, in 
some places, small areas of Keith, Chappell, and Rosebud 
soils. Nearly all of this soil is in native grass. (Capa- 
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bility unit IVe-1, dryland; Silty range site; Silty to 
Clayey woodland site) 

Altvan loam, 3 to 5 percent slopes, eroded (3AB2).— 
This undulating soil has a surface layer that is only about. 
5 inches thick. Because it has lost organic matter through 
erosion, the surface layer is slightly lighter in color than 
that of Altvan loam, 8 to 5 percent. slopes, and is more 
susceptible to erosion. In places tillage has mixed upper 
subsoil material with the original surface layer. 

Included with this soil are a few small, severely eroded 
areas where all of the original surface layer has been lost. 
Also included in about 10 percent of the acreage mapped 
are areas that have a sandy loam surface layer. Other 
inclusions are small areas of Keith, Chappell, and Rosebud 
soils. 

This soil occurs in small areas that are scattered more 
widely than areas of the steeper Altvan-Chappell com- 
plex. Nearly all this soil is cultivated, mainly to wheat. 
A few areas that were recently cultivated have been seeded 
to native grass. (Capability unit [Ve-1, dryland; Silty 
range site; Silty to Clayey woodland site) 

Altvan-Chappell complex, 5 to 9 percent slopes 
(ACC).—This complex is made up of soils of several series 
that occur in such intricate patterns that mapping the 
soils separately is impractical. About 40 to 60 percent of 
the complex is Altvan soils, and about 25 to 50 percent is 
Chappell soils. These soils have a surface layer of loam 
or sandy loam. Included are small areas of Dix, Rosebud, 
and Keith soils. The complex is in rolling areas that are 
generally large and irregularly shaped. In most places 
slopes of the Altvan soils are convex and those of Chappell 
soils are concave. 

This is the largest unit of Altvan soils and Chappell 
soils. Nearly all of the acreage is in native grass, (Ca- 
pability unit [Ve-1, dryland; Silty range site; Silty to 
Clayey woodland site) 

Altvan-Chappell complex, 5 to 9 percent slopes, 
eroded (ACC2).—-The soils in this complex are similar to 
those described for the Altvan-Chappell complex, 5 to 9 
percent slopes, but their surface layer is thinner, has a 
much lower content of organic matter, contains material 
brought up from the upper subsoil in cultivation and, 
consequently, is lighter in color. Included are small, se- 
verely eroded areas that have lost all of their original 
surface layer. 

This complex is about 40 to 60 percent Altvan soils and 
about 25 to 50 percent Chappell soils. These soils have 
a loam or a sandy loam surface layer. Slopes of the Alt- 
van soils are generally convex, and those of the Chappell 
soils are concave. Small areas of Dix, Rosebud, and 
Keith soils are included. All of the soils are so inter- 
mingled that they could not be mapped separately. They 
occur in rolling areas that are smaller than those of the 
Altvan-Chappell complex, 5 to 9 percent slopes. 

Nearly all the acreage is cultivated. Wheat is the prin- 
cipal crop. <A few areas that were formerly cropped have 
been seecled to grass; these still show the effects of erosion. 
(Capability unit TVe-1, dryland; Silty range site; Silty 
to Clayey woodland site) 


Anselmo Series 


The Anselino series consists of deep, moderately sandy 
soils on nearly level to rolling uplands that are transitional 
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between the hardlands and the sands. These immature 
soils are smooth or hummocky and generally occupy long, 
narrow, incomplete ridges that extend in a northwest- 
southeast direction. They occur mainly in two fairly 
small areas in Devel County. One area is in the south- 
central part, about 5 miles southeast of Chappell and 2 
miles east of Lodgepole Creek. The other area is in the 
northeastern. part, about 7 miles northwest of Big Springs. 

The surface layer of Anselmo soils is very dark grayish 
brown and is about 10 inches thick. It has a granular 
structure and is very friable. 

The subsoil is dark grayish-brown to dark-brown fine 
sandy loam that is thick and is very friable when moist. 
Its structure consists of weak, coarse prisms. In some 
places there is more clay in the subsoil than in the surface 
layer. 

The parent material is a brown or pale-brown mixture 
of sand and silt that was deposited by wind and has slight 
to moderate coherence. It is fine sandy loam to loamy 
sand and is easily penetrated by roots. In some places the 
parent material is limy in the lower part. : 

The Anselmo soils are more sancy than the Keith soils 
and have a sandy loam instead of a silty subsoil. Anselmo 
soils are less sandy and more coherent than the Dunday 
and Valentine soils. 

The surface layer of the Anselmo soils ranges from 6 
to 16 inches in thickness and is sandy loam or loamy sand. 
The subsoil is 12 to 80 inches thick. In many places the 
subsoil is an indistinct layer of transition between the 
surface layer and the parent material. 

The natural drainage of these soils is somewhat exces- 
sive. Permeability is moderate. Surface runoff is slow 
to medium, depending on the slope. Natural fertility is 
low to medium, and the available moisture capacity is 
moderately low. The Anselmo soils are easily worked. 
but are droughty. They are susceptible to water erosion, 
and they tend to blow if not protected, 

These soils are suited to small grain, row crops, and 
native grass. They are mostly cultivated but are not 
irrigated. The principal crop is wheat, though grain 
sorghum and corn also are grown. 

Anselmo fine sandy loam, 0 to 1 percent slopes (An).— 
This inextensive soil occurs in small, nearly level areas 
that are long and narrow and generally lie between sloping 
sandy ridges. Its surface layer and subsoil are thicker 
and darker than those of other Anselmo soils. Inclucled 
with this soil in some places are small areas of Goshen 
soils. 

All crops commonly grown in the county are suited to 
this soil. Cultivated areas should be protected from wind 
erosion by stubble mulching. (Capability unit TTIe-3, 
dryland; Sandy range site; Sandy woodland site) 

Anselmo fine sandy loam, 1 to 5 percent slopes 
(AnB).—This is the most extensive of the Anselmo soils. It 
occupies small, very gently sloping or undulating areas 
chiefly in the south-central and northeastern parts of the 
county. Also, there are widely scattered areas on the 
breaks along Lodgepole Creek and the South Platte River. 

Most of this soil is cultivated and eroded. The surface 
layer has lost fine materials and organic matter and, in 
most places, is only about 7 inches thick. Included with 
this soil are some slightly eroded areas in native grass and 
a few slightly eroded ones in cultivation. Also included 
are small, scattered, severely eroded areas where the sur- 
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face layer is thinner than 7 inches; small areas that have a 
surface layer of loamy fine sand; and small areas of Keith 
and Tripp fine sandy loams. 

Tf this soil is farmed, terracing and contour farming 
are needed to help control water erosion and conserve 
moisture for crops. Keeping the surface covered by 
stubble mulch or growing crops prevents wind erosion 
and adds nutrients that maintain or increase crop yields. 
(Capability unit IfTe-3, dryland; Sandy range site; 
Sandy woodland site) 

Anselmo fine sandy loam, 5 to 9 percent slopes 
(AnC)—Nearly all of this inextensive soil is cultivated. 
The soil occurs on complex slopes in rolling areas. It is in 
small bodies scattered within the two main areas of 
Anselmo soils and also along the breaks of the major 
streams. Because the soil is eroded, the surface layer is 
only 6 or 7 inches thick and is lighter colored and slightly 
more sandy than the surface layer of uneroded Anselmo 
soils. Included with this soil are a few small, slightly 
eroded areas, a few severely eroded areas, and small areas 
on slopes slightly steeper than 9 percent. 

If used for cultivated crops and not protected, this soil 
is likely to be eroded by wind and water. Erosion can 
be controlled if the cropping system provides for keeping 
the soil covered by a growing crop or by crop residue. 
Row crops can be safely grown. once in 4 years. (Capa- 
bility unit IVe-8 dryland; Sandy range site; Sandy 
woodland site) 

Anselmo loamy fine sand, 0 to 5 percent slopes 
(AoBW).—This nearly level to undulating soil occurs 
mainly in an area southeast of Chappell. The greater 
part of the acreage is cultivated and eroded, and large 
areas that were recently cultivated have been returned to 
native grass. The plow layer has been shifted about by 
the wind, has lost much fine material and organic matter, 
and now is loamy fine sand or loamy sand in texture. In 
cultivated fields the plow layer is loose and is very sus- 
ceptible to further erosion. Included with this soil are 
some slightly eroded areas and a few, small, severely 
eroded ones. Also included are areas of Anselmo fine 
sandy loam and of Keith and Tripp fine sandy loams. 

Because the risk of blowing is severe, and because 
fertility and the available water capacity are low, it is 
best to keep this soil permanently in grass or in grasses 
and legumes. If the soil is cultivated, wind erosion can 
be reduced by stubble-mulch farming and by growing 
chiefly small grain. (Capability unit [Ve-5, dryland; 
Sandy range site; Sandy woodland site) 

Anselmo loamy fine sand, 5 to 9 percent slopes 
(AoCW}.—This inextensive soil is in small tracts that occur 
on ridges within areas of other Anselmo soils and of Keith 
and Tripp fine sandy loams. It is on rolling slopes that 
are generally cultivated and eroded. A. few areas border- 
ing sandhills are in native grass, and small areas recently 
cultivated have been seeded to grass. In unprotected 
fields much fine material has been removed from the sur- 
face layer by winnowing. The surface layer is light- 
colored loamy fine sand or loamy sand about 6 inches 
thick. 

This soil is not suited to cultivated crops. Its best use 
is grasses and legumes for hay and pasture. Among the 
native grasses suitable for seeding are switchgrass, sand 
lovegrass, and big bluestem. Newly seeded grass on 
eroded arenas responds to light applications of fertilizer. 
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(Capability unit VIe—5, dryland; Sands range site; Very 
Sandy woodland site) 


Bayard Series 


Soils of the Bayard series are deep, nearly level, dark 
colored, and moderately sandy. They are immature soils 
that developed in calcareous colluvium and alluvium of 
uniform texture. They occur on the high bottoms and 
terraces of Lodgepole Creek and the South Platte River. 
(See fig. 9, p. 7.) 

The very dark grayish-brown surface Jayer is about 19 
inches thick. It has granular structure in the upper part 
and coarse, blocky structure in the lower part. This 
layer is friable and is calcareous. 

The subsoil is a 4- to 9-inch layer of dark grayish-brown 
fine sandy loam that is transitional between the surface 
horizon and the parent material. It has weak, coarse, 
blocky structure and is calcareous. 

The calcareous parent material is grayish brown or light 
brownish gray. It is mainly fine sandy loam but is more 
sandy in the lower Jayers than in the upper. The upper 
layers have weak, coarse, prismatic structure, and the lower 
layers are structureless. In some places the parent mate- 
rial contains silty strata deep in the underlying sediments. 
The parent material is soft when dry and very friable when 
moist; it is easily penetrated by plant roots. 

Bayard soils are deeper and less gravelly than Cheyenne 
soils and are more sandy in the upper horizons, They are 
deeper, less gravelly, and more uniform in texture than 
Chappell soils. Bayard soils are on terraces in positions 
similar to those of Tripp and Keith soils, but they are 
sandier and are less well developed. 

The surface layer ranges from 10 to 20 inches im thick- 
ness. It is noncalcareous in some places. A transitional 
layer is lacking in some places but is as much as 9 inches 
thick in others. The sandy loam parent material com- 
monly contains strata of loamy sand, very fine sandy loam, 
and, deep in the profiles, silt loam. In some places the soil 
contains a small amount of gravel. 

The natural drainage of Bayard soils is somewhat ex- 
cessive. Surface runoff is slow, and permeability is mod- 
erately rapid. Natural fertility is medium, These soils 
are easily worked but have moderately low available water 
capacity and are droughty. They are very susceptible to 
wind erosion and tend to blow 1f not protected. 

The Bayard soils ave suited to small grain, row crops, 
and native grass. They are well suited to irrigation. 
Some of the acreage is irrigated, and the rest is in dryland 
cultivation or in native grass. The main crops are corn 
under irrigation and wheat under dryland farming. 
Grain. sorghum is another important crop. 

Bayard fine sandy loam, 0 to 1 percent slopes (Bf). — 
This soil occurs on high terraces. The largest areas are 
along Lodgepole Creek, and there are smaller ones along 
the South Platte River, Included are a few small areas of 
Cheyenne and Chappell soils and areas of medium-tex- 
tured Bridgeport soils and lighter colored Havre soils. 

All crops commonly grown in the county are well suited 
to this soil. Keeping crop residue on or near the surface 
conserves moisture and prevents wind erosion. Under ir- 
rigation, the soil responds well to nitrogen fertilizer. 
(Capability unit ITe-3, dryland; ITe-3, irrigated; Sandy 
range site; Sandy woodland site) 


Bayard loam, 0 to 1 percent slopes (8w).—Only a few 
areas of this soil occur in the county. These areas'are on 
high bottoms where the natural slope is slightly convex, 
though most of the soil has been leveled for irrigation. 
Generally the areas are long and narrow, are 5 to 65 acres 
in size, and are surrounded by nearly level soils that con- 
tain more silt than does this soil. Some areas included 
have a subsoil that is more silty than is typical for Bayard 
soils and commonly contains an appreciable amount of 
sodium. Also included area few areas with a sandy loam 
surface layer. 

This is one of the best, soils in the county for farming. 
It is only slightly eroded but, if cultivated, needs practices 
to prevent, further erosion. Stubble mulchin g protects the 
soil from strong winds and conserves moisture. A crop- 
ping system should be used that maintains fertility and the 
content of organic matter. In irrigated areas, fertilizer Is 
needed and should be applied in amounts determined by 
field trials or soil tests. (Capability unit TIe-1, dryland; 
ce) irrigated; Silty range site; Silty to Clayey woodland 
site 


Bridgeport Series 


Soils of the Bridgeport series are deep, light colored, 
loamy, and calcareous. They are nearly level or very 
gently sloping soils that occupy colluvial-alluvial fans on 
stream terraces in only two small areas of the county. One 
area is along Lodgepole Creek near the Colorado line; the 
other is along the South Platte River north of Julesburg, 
Colorado. These immature soils are more extensive in 
Sedgwick County, Colorado, which joins Devel County on 
the south. 

These soils have a very dark grayish-brown or dark 
grayish-brown surface layer 8 inches thick. It is limy, 
friable, and granular in structure. 

The subsoil is transitional between the surface layer and 
the parent material. It is dark grayish-brown very fine 
sandy loam that averages about 8 inches in thickness and 
is limy and very friable. It has weak, coarse, blocky 
structure. 

The parent material is grayish-brown, loamy colluvium 
and alluvium that is stratified with sand and darker 
colored silt. This material was recently deposited and is 
limy, very friable, and structureless. It generally is more 
sandy with increasing depth and is easily penetrated by 
plant roots. 

The Bridgeport soils occur with the Tripp soils and are 
lighter colored, more limy, slightly more sandy, and less 
well developed. They occur closely with the alluvial 
soils of the Havre series. 

The surface layer of the Bridgeport soils ranges from 
silt loam to very fine sandy loam in texture and from 6 to 
10 inches in thickness. The transitional subsoil is loam or 
very fine sandy loam and is 6 to 20 inches thick. It is 
underlain by stratified parent material that ranges from 
silt loam to fine sandy loam in texture and from dark gray- 
ish brown to light brownish gray in color. 

These soils are naturally well drained. Surface runoff 
is slow, permeability is moderate, and the available water 
capacity is high. Natural fertility is medium to low. 
Water erosion is not a serious problem, but blowing is a 
hazard on unprotected fields. 
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Bridgeport soils are well suited to irrigated crops and 
ave all under irrigation. The principal crops are corn, 
alfalfa, and sugar beets (fig. 20). 

Bridgeport and Havre loams, 0 to 1 percent slopes 
(BH).—This undifferentiated group of soils occurs in only 
a few small areas on nearly level slopes. Areas of these 
soils are slightly eroded. Included are a few very small 
areas of more sandy Bayard soils and of darker colored 
Tripp soils. 

The soils of this unit are suited to all crops commonly 
grown in the county and produce high yields under good 
management. They respond well to added fertilizer. 
Erosion can be controlled by stubble mulching. (Capa- 
bility unit ITc-1, dryland; I-1, irrigated; Silty range site ; 
Silty to Clayey woodland site) 

Bridgeport and Havre loams, 1 to 3 percent slopes 
(BHA).—This undifferentiated unit occurs on fans that are 
very gently sloping-and are slightly convex. The soils 
developed in sediments laid down recently, and there is 
little or no erosion. Small areas of Tripp and Bayard soils 
are included. 

Where these soils ave used for dryland crops, farming 
along the contour and keeping crop residue on or near the 
surface are needed to conserve moisture and to control 
erosion. Some irrigated fields can be improved by bench 
leveling on the contour. Apply fertilizer according to 
needs indicated by field trials and soil tests. (Capability 
unit ITe-1, dryland; Ie-1, irrigated; Silty range site; 
Silty to Clayey woodland site) 


Canyon Series 


The Canyon series consists of shallow, loamy soils on the 
uplands that developed in limy sandstone. These soils 
are undulating to steep and generally occupy isolated 
knolls or knobs that are high and irregularly shaped. 
One of the larger areas of Canyon soils is in the south- 
western part of the county, about 6 miles west and 2 miles 
south of Chappell. 

The very dark grayish-brown surface layer is about 6 
inches thick and has weak, fine, granular structure. It 
has a high content of lime carbonate and is very friable 


when moist. The surface is nearly covered with hard, 
white fragments of sandstone that range from 2 milli- 
meters to about 8 inches across. 

The parent material lies directly below the surface 
layer. The upper part of if consists mainly of light- 
colored, soft, limy sandstone that is about 8 inches thick 
and contains many fragments of hard sandstone. This 
horizon is slightly darkened by organic matter and is more 
highly weathered than the layer below. It is easily pene- 
trated by plant roots. 

The underlying material is a weakly consolidated mass 
of limy sandstone that is nearly white. It varies in degree 
of hardness but hinders the penetration of plant roots. 

The Canyon soils occur with the Rosebud soils and are 
shallower than those soils. In some places they occupy 
positions similar to those of Dix soils, but Canyon. soils 
developed in limy sandstone, whereas Dix soils developed 
in beds of sand and gravel. 

The principal variation in these soils is the depth to 
limy sandstone. ‘The depth to this weakly consolidated 
material ranges from about 10 to 20 inches. Hard frag- 
ments of sandstone on the surface and in the upper hori- 
zons vary from few to many. 

The Canyon soils are somewhat excessively drained or 
excessively drained. Because of the underlying strata 
of sandstone, permeability is slow. Surface runoff is 
medium to very rapid, depending on steepness of slope. 
The available water capacity and natural fertility are low. 
Where the soils are cultivated, they are susceptible to 
wind and water erosion. 

The Canyon soils are difficult to till because thei sur- 
faceisrocky. They are best suited to native grass. These 
soils commonly occur as high spots within fields of soils 
well suited to cultivation, Consequently, much of the 
acreage is cropped, principally to wheat. However, along 
the breaks of Lodgepole Creek and the South Platte 
River, most areas remain in native grass. 

Canyon complex (CD).—This complex consists of shal- 
low, undulating to steep Canyon. soils that occur in such 
an intricate pattern that it was not practical to map them 
separately (fig. 21). The degree of erosion ranges from 
none to severe. Rock crops out in places on the steeper 
slopes. About 10 to 15 percent of the acreage consists of 
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Figure 20.—Sugar beets on irrigated Bridgeport soils in the valley 
of Lodgepole Creek. 


Figure 21—Landseape of Canyon soils in southwestern Deuel 
County. 


DEUEL COUNTY, NEBRASKA 53 


very shallow soils that are less than 10 inches thick over 
bedrock. Also included are a few small, very steep areas 
on. slopes of about 30 percent, and there are small areas 
of Rosebud soils in some places. 

These soils are suited to native grass used for pasture. 
Small areas in cultivated fields require a continuous cover 
of growing crops or crop residue to control erosion. New 
stands of seeded grass should not be grazed until the grass 
is well established, which generally takes 1 or 2 years. 
(Capability unit VIs4, dryland; Shallow Limy range 
site; Shallow woodland site) 


Chappell Series 


In the Chappell series are moderately deep, dark, mod- 
evately sandy soils of the uplands and high terraces. These 
soils are weakly or moderately developed Chestnut soils 
that are underlain by mixed sand and gravel. They occur 
on the breaks along Lodgepole Creek and the South 
Platte River and on slopes and fans adjacent to upland 
dvainageways. (See fig. 4, p. 4.) 

The surface layer is very dark grayish brown and is 
about 7 inches thick. It is granular and is very friable 
when moist. In most places gravel is scattered on the 
surface and in the surface layer. 

The subsoil, about 15 inches thick, is very dark erayish- 
brown or dark grayish-brown sandy loam that contains 
scattered gravel. It has weak, coarse, prismatic structure, 
is friable, and generally is leached of lime carbonate. 

Underlying these soils are limy gravel and coarse sand 
at an average depth of about 28 inches. In some places 
the upper part of this horizon contains clay and is slightly 
cohesive. ‘This coarse-textured layer restricts the growth 
of plant roots. 

The Chappell soils are deeper to beds of sand and gravel 
than the Dix soils. They ave coarser textured than Altvan 
soils but in other respects are similar. The Chappell soils 
resemble Rosebud fine sandy loam but developed from 
mixed sand and silt over gravel instead of from limy 
sandstone. 

The thickness in the horizons of these soils depends 
largely on the depth to beds of sand and gravel. The 
depth ranges from 20 to 86 inches. The surface layer 
ranges from about 6 to 15 inches in thickness and the 
subsoil from about 10 to 20 inches. Both the surface 
layer and the subsoil vary from sandy loam to loam, 

The Chappell soils are well drained or somewhat exces- 
sively drained, They have moderate to moderately rapid 
permeability. Surface runoff is slow to medium. These 
soils are moderate or moderately low in available water 
capacity and are medium to low in natural fertility. They 
are easily worked with ordinary farm machinery but are 
susceptible to both wind and water erosion. 

Chappell soils are suited to small grain and to native 
grass. Most of the less sloping areas are cultivated, 
principally to wheat. Where the slopes are more than 3 
percent, the greatest part of the acreage is in native grass. 
A. few small areas under irrigation are planted mainly to 
corn and alfalfa. 

Chappell sandy loam, 0 to 3 percent slopes (ChA).— 
About four-fifths of the acreage of this soil is very gently 
sloping, and the rest is nearly level. About 10 percent of 
the acreage mapped as this soil is Sandy alluvial land, 
and about 5 to 10 percent is Cheyenne loam, 1 to 3 


percent slopes. Also included are small areas that are 
deeper than normal and a few areas on nearly level ter- 
vaces that are uniformly sandy loam throughout the 
profile. ; 

The soil is well suited to switchgrass, sand lovegrass, 
and other native grasses. If the soil is cultivated, it 
should be protected by a cover of growing crops or crop 
residue. Apply fertilizer to areas in crops or m new 
seedings of grass as indicated by field trials or soil tests. 
(Capability unit [Ve-8, dryland; [ITe-8, irrigated ; Sandy 
range site; Sandy woodland site) 


Cheyenne Series 


The Cheyenne series consists of moderately deep, dark, 
loamy soils on benchlands. These soils are weakly de- 
veloped and are underlain by mixed sand and gravel. 
They are nearly level or very gently sloping and occur 
mainly on wide colluvial-alluvial fans along the upper 
edge of high terraces. (See fig. 4, p. 4.) They also 
occupy low slopes along the principal upland draimage- 
ways (fig. 22). ; ; 

The surface layer is very dark grayish brown and is 
about 16 inches thick. Its structure 1s granular in the 
plow layer and is weak and blocky below. The surface 
layer contains many small pebbles. It is very friable 
when moist. 

The subsoil is a weakly developed horizon that is tran- 
sitional between the surface layer and the parent material. 
Tt is very dark grayish-brown or dark grayish-brown 
light loam or loam, generally between 6 and 12 inches 
thick. The subsoil has weak, blocky structure. In most 
places it contains more gravel than does the surface layer. 

Underlying these soils at a depth of 20 to 36 inches is 
old alluvium that consists of mixed sand and gravel and 
is free of lime. In places it contains material that is silty 
or only slightly sandy and, in those places, is slightly 
cohesive, especially in the upper part. In many places 
sandy loam or loamy sand occurs in strata of varying 
thickness that restrict penetration of roots according to 
the content of gravel. 

The Cheyenne soils are not so gravelly as the Chappell 
soils, and they have a more loamy subsoil. They are 
shallower and more gravelly than the Tripp and Keith 
soils but are not so silty as those soils. Cheyenne soils 


Figure 22.—Landscape of Cheyenne soils. 


54. SOIL SURVEY SERIES, 1960, NO. 25 


are younger and less well developed than Altvan soils; 
they occur at lower elevations and are more gently sloping. 

The surface layer is uniformly thick and dark colored, 
but the subsoil ranges from about 6 to 16 inches in thick- 
ness. In the upper part of the soil, the content of gravel 
varies but is moderate in most places. The gravel com- 
monly occurs in thin layers. 

These soils are naturally well drained and are easily 
worked. Permeability and the available water capacity 
are moderate. Natural fertility is medium. Although 
surface runoff is slow, washing is a problem because the 
soils receive runoff from higher lying areas, and small rills 
and gullies form where the plant cover Is sparse. The 
soils are also susceptible to wind erosion. 

Cheyenne soils are suited to native grasses and to all 
irrigated and dryland crops grown in the county. The 
main. irrigated crops are corn and alfalfa. Wheat is the 
principal dryland crop. 

Cheyenne loam, 0 to 1 percent slopes (Cy). —This mod- 
erately deep soil occupies fairly small areas and is only 
slightly eroded. Much of the acreage is cultivated, though 
little is irrigated. The rest is in native grass. Included 
with this soil are areas that ave deeper than 36 inches and 
areas of Tripp soils. 

Where this soil is used for crops, it can be protected 
from damaging winds by stubble mulching. Under irri- 
gation, the soil responds well to large applications of 
nitrogen. Soil tests or field trials will indicate the need 
for other kinds of fertilizer. Eyroded areas should be 
seeded to native grass, (Capability unit IIIs-5, dryland ; 
TIs-5, irrigated; Silty range site; Silty to Clayey wood- 
land site) 

Cheyenne loam, 1 to 3 percent slopes (CyA)—This 
soil, the more extensive of the two Cheyenne soils mapped, 
lies mainly on very gently sloping fans where erosion is 
only slight. It generally occurs in large areas that may 
be as much as 500 acres or more in size and are commonly 
broken by sandy and gravelly drains. Smaller areas are 
along upland drainageways. The soil is moderately deep 
and is of a more untform depth than is Cheyenne loam, 
0 to 1 percent slopes. The most common inclusions are 
of Chappell sandy loam on the colluvial-alluvial fans. 
Also included are a few areas that are Jess than 20 inches 
deep and a few areas of Tripp soils. 

A large acreage of this soil is cultivated, but much of 
it has been Jeft im native grass. Only a small acreage is 
irrigated. Suitable crops are small grain and sorghum. 
Erosion can be controlled by keeping crop residue on or 
near the surface and by farming the stronger slopes on the 
contour. Reseed eroded areas to grass or to a grass-legume 
mixture. (Capability unit ITTe-1, dryland; I[e-1, irri- 
gated; Silty range site; Silty to Clayey woodland site) 


Colby Series 


The Colby series consists of thin, weakly developed, 
silty soils that formed in thick deposits of loess (fig. 23). 
These soils of the uplands occupy side slopes and high, 
rounded ridges that extend generally in a northwest- 
southeast direction. Nearly all the Colby soils occur in the 
northeastern part of Deuel County. 

The 6-inch surface layer is very dark grayish brown or 
dark grayish brown when moist. It has granular strue- 
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Figure 23.—Profile of Colby silt loam. 


ture, is soft when dry, and is very friable when moist. It 
is free of lime except in cultivated areas. 

The subsoil is a thin transitional zone between the sur- 
face layer and the parent material. This layer consists 
of about 8 inches of silt loam and is limy. It has a weak, 
prismatic structure, is soft when dry, is very friable when 
moist, and is easily penetrated by roots. 

The parent material consists of light-colored silt loam 
that was deposited by wind and contains much lime car- 
bonate. This material is of weak, prismatic structure in 
the upper part and is structureless in the lower part. It 
is soft when dry, very friable when moist, and easily pene- 
trated by roots. 

Although the Colby soils have ] t material like that 
of the Ulysses and Keith soils, t we more calcareous 
and have a thinner surface layer than those soils, and their 
subsoil is not so dark or so well developed. In the Keith- 
Colby soil association (see fig. 6, p. 5), Colby soils are on 
steeper slopes than Ulysses and Keith soils. 

These soils have a 4- to 8-inch surface layer that is very 
dark grayish brown to dark grayish brown when moist. 

The natural drainage of the Colby soils is excessive. 
The soils are moderately permeable, have a high available 
moisture capacity, and release moisture readily to plants. 
Because slopes are hilly, however, surface runoff is rapid, 
and a large part of the precipitation is lost. Conse- 
quently, the soils are droughty and are highly susceptible 
to washing if not protected. The low content of organic 
matter causes poor aggregation and further increases the 
erosion hazard. Natural fertility is low. 

Most of the Colby soils are in native grass, their best use. 
A few areas are included in fields of more productive 
soils and are cultivated. Winter wheat is the principal 
crop. 

Colby-Ulysses silt loams, 3 to 5 percent slopes 
(CUB).—This inextensive complex is mainly on small, low 
ridges that occur within more gently sloping cultivated 
fields. It is 85 to 55 percent Colby silt loam and 30 to 50 
percent, Ulysses silt loam. These soils are so intermingled 
that they cannot be mapped separately. In most places 
erosion is only slight, but a few severely eroded spots are 
included. Also included are areas of Keith silt loam. 

These soils are suited to small grain. If cultivated, 
they need terraciig and contour farming to help conserve 
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water and prevent washing. Wind erosion can be con- 
trolled by keeping the surface covered with growing crops 
or crop residue. Eroded areas should be seeded to grass. 
(Capability unit IVe-9, dryland; Thin Silty range site; 
Silty to Clayey woodland site) 

Colby-Ulysses silt loams, 5 to 15 percent slopes 
(CUD) —This is the largest unit of Colby soils and Ulysses 
soils in the county. About 40 to 60 percent of the complex 
is Colby silt loam, and about 25 to 45 percent is Ulysses 
silt loam. Mapping these soils separately is impractical 
because they occur in such intricate patterns. Slopes are 
dominantly hilly but are rolling in some places, and a 
few small included areas are steep. Erosion is slight or 
moderate, though a few small, severely eroded areas are 
included and are indicated by a symbol on the soil map. 
Also included are small areas of Keith silt loam on slopes 
of less than 10 percent. 

These soils are best suited to native grass. Eroded areas 
can be reseeded successfully if they are first covered by 
plant residue to prevent further erosion. New seedings 
should be protected from grazing for 2 years. Deferred 
grazing and control of livestock numbers are needed on 
overgrazed pasture. Suitable sites for ponds are common 
on these soils. (Capability unit VIe-9, dryland; Thin 
Silty range site; Silty to Clayey woodland site) 


Dawes Series 


The Dawes series consists of deep, dark-colored, claypan 
soils of the uplands (fig. 24). These soils developed 
mainly in loess and are on nearly level slopes where suv- 
face drainage is poor. They occur chiefly on the South 
Table but are also in small areas on the North Table. 

The surface layer is very dark grayish brown and is 
about, 5 inches thick. It has a granular structure, is 
friable, and is leached of lime. 

Beneath the surface layer, there is a 2-inch layer of 
dark-gray or dark grayish-brown silt loam. that has been 
oxidized and leached of organic matter and clay minerals. 
The boundary between this layer and the subsoil is very 
abrupt. 

The subsoil has two distinct parts, the upper subsoil 
and the lower subsoil. A compact layer of very dark 
brown silty clay, or claypan, makes up the upper subsoil. 
This layer is about 8 inches thick and is arranged in 
strong, medium columns that have distinctly rounded 
caps. When pressure is applied, these columns break into 
fine, angular blocks. This layer is free of lime; it is hard 
when dry and firm when moist. The lower subsoil is dark- 
brown silty clay loam about 5 inches thick. Moderate, 
medium prisms that break into moderate, fine and medium, 
angular blocks make up the structure. In some places this 
layer is free of lime. It is hard when dry and friable 
when moist. 

The parent material is brown to pale-brown silt loam 
that is weakly prismatic in the upper part and is structure- 
less in the lower part. This horizon, especially the lower 
part, contains a concentration of lime. It is very friable 
and is easily penetrated by roots. 

The underlying material occurs at a depth of about 36 
inches. It consists of mixed medium-sized and fine gravel 
that was deposited by water and is limy. Rodents have 
brought some of the gravel into the soil above. 


Figure 24—Profile of Dawes loam. 


The Dawes soils are more clayey, are less well drained, 
and have a more strongly developed subsoil than the 
Richfield, Keith, Kuma, and Rosebud soils. They are 
deep over gravel, whereas the Rosebud soils are moderately 
deep over limy sandstone. Dawes soils are better drained 
than Scott soils and have less clay in their subsoil. 

The Dawes soils are fairly uniform in Deuel County. 
Their surface layer ranges from 4 to 8 inches in thickness. 
The compact claypan ranges from heavy silty clay loam 
to clay in texture. The lower subsoil is 3 to 8 inches thick, 
In some places the accumulation of lime is in the lower 
subsoil, but generally it is in the silty parent material. 
The depth of leaching ranges from 14 to 21 inches. In 
many places cultivation has destroyed the thin, gray, 
leached horizon beneath the surface layer. 

The Dawes soils are moderately well drained. Permea- 
bility and surface runoff are slow. The soils are easily 
worked and normally have a high available water capac- 
ity, but they are droughty in dry years because the clay- 
pan limits the amount of moisture released to plants. Al- 
though the risk of washing is only slight, wind erosion 
is a hazard if a large area is left unprotected. Natural 
fertihty is medium. 
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The Dawes soils are well suited to all dryland crops 
grown in the county. Nearly all the soils are cultivated, 
mainly to winter wheat. 

Dawes-Keith loams, 0 to 1 percent slopes (DK).—This 
complex is the largest unit of Dawes-Keith loams in the 
county. It occurs on the upland tablelands, mainly 
on siopes of 0.5 percent or Jess. The Jargest areas are 
on the South Table. The complex is made up of soils of 
several series that occur in such intricate patterns that 
mapping the soils separately is impractical. It is about 60 
percent Dawes loam, 20 percent Keith silt loam, 10 percent 
Kuma loam, and 10 percent Richfield silt loam. 

Nearly all the acreage is cultivated. Although the soils 
are only slightly eroded, practices are needed to control 
wind erosion and to maintain or increase the intake of 
moisture. A suitable cropping system consists of wheat 
alternated with fallow. Residue should be kept on the 
surface during the fallow period. (Capability unit ITTs- 
2, dryland; Silty range site; Silty to Clayey woodland 
site) 

Dawes-Keith loams, 1 to 3 percent slopes (DKA).—This 
complex. is in very gently sloping areas that occur within 
the nearly level parts of the tablelands. Many of the 
areas are near the edges of the tablelands. About half 
are on the South Table, and the rest are scattered through- 
out the North Table. The areas are not extensive and 
average 10 to 15 acres in size. 

This complex is 55 percent Dawes loam, 25 percent 
Keith silt loam, and 20 percent Richfield silt loam. The 
soils are so intermingled that they could not be mapped 
separately. Their surface drainage is better than that of 
Dawes-Keith loams, 0 to 1 percent slopes. About half 
the acreage has a surface layer that is only 4 inches thick. 

Nearly all of this complex is cultivated; a few areas are 
in native grass. Although erosion is only slight, manage- 
ment is needed to prevent washing and blowing. Erosion 
can. be controlled by keeping crop residue on the surface 
during the fallow period, by terracing and contour farm- 
ing all sloping areas in crops, and by pasturing grass- 
land properly. (Capability unit IITe-2, dryland; Silty 
range site; Silty to Clayey woodland site) 


Dix Series 


Soils of the Dix series are shallow, gravelly, and exces- 
sively drained. They occur mainly on steep upland slopes 
and ridges made up of small gravelly mounds. They are 
at high elevations on the breaks between the silty table- 
lands and the deeply cut valleys of Lodgepole Creek and 
the South Platte River. (See fig. 4, p. 4.) 

These soils have a very dark grayish-brown surface 
layer about 5 inches thick. It is granular, porous, very 
friable, and free of lime. 

‘The subsoil is very dark grayish-brown gravelly loam 
about 12 inches thick. ‘This layer has a coarse, subangular 
blocky structure and is free of lime. It contains more 
gravel and more clay than does the surface layer. 

The material underlying the subsoil is light-colored sand 
and gravel that was deposited by water. ‘This materia] is 
loose and structureless and is free of Jime carbonate in the 
upper part. In some places it contains a little silt in the 
upper part. Roots do not easily penetrate this zone. 
Where the plant cover is native grass, roots are concen- 
trated in the surface layer and subsoil. 
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The Dix soils are younger and shallower than the Altvan 
and Chappell soils and are more gravelly but less clayey 
in the subsoil. Although Dix soils occupy about the same 
positions as Canyon soils, they developed in water-deposi- 
ted beds of sand and gravel instead of residual limy 
sandstone. 

The surface layer of these soils ranges from 4 to 7 inches 
in thickness and from gravelly sandy loam to gravell 
loam in texture, The subsoil ranges from weakly defined 
to well defined and is about 6 to 13 inches thick. In some 
places a transitional layer, as much as 8 inches thick, 
occurs between the subsoil and underlying material. The 
depth to stratified sand and gravel ranges from about 10 
to 20 inches. The underlying gravel is normally free of 
lime in the upper part. In most places the lower layers 
of gravel contain pebbles coated with lime. 

These excessively drained soils have rapid permeability. 
Surface runoff is only medium because much of the pre- 
cipitation is absorbed. The available water capacity and 
natural fertility are low. These soils are not likely to 
wash or blow, because nearly all the acreage isin grassland. 
The soils are best suited to native grasses. 

Dix complex, 5 to 20 percent slopes (DxD).—This com- 
plex is rolling to steep and occurs in irregularly shaped 
aveas that range from a few to about 150 acres m size. 
About 60 percent of the complex is Dix gravelly loam; 30 
percent is very shallow, gravelly soils that are like the Dix 
soils but are less than 10 inches deep; and 10 percent is 
Altvan and Chappell soils. These soils are in such an 
intricate pattern that they could not be mapped separately. 
Most areas are in native grass and are only slightly eroded, 
but small areas on lower slopes oceur within cultivated 
fields and are moderately eroded. 

These soils are not suitable for cultivation, because slopes 
are steep, the risk of water erosion is severe, and the avail- 
able water capacity is low. They are best suited to native 
grass. Eroded areas should be seeded to a mixture of mid 
and tall grasses and then protected for two growing sea- 
sons. A good cover of grass can be maintained by proper 
stocking, deferred grazing, and other practices of manage- 
ment. (Capability unit VIs—41, dryland; Shallow to 
Gravel range site; Shallow woodland site) 

Dix complex, 20 to 30 percent slopes (DxE).—This com- 
plex consists of dominantly very shallow soils that are 
steep but are only slightly eroded (fig. 25). The soils 
occur in areas that are irregular in shape, are a few to 
about 250 acres in size, and are generally larger than those 


Figure 25.—Landscape of soils in the Dix complex. 
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Figure 26.—Profile of very shallow, gravelly soil in the Dix 
complex. 


of the Dix complex, 5 to 20 percent slopes. About 40 
percent of the complex is Dix gravelly sandy loam, and 60 
percent is very shallow, gravelly soils that ave like the 
Dix soils but are less than 10 inches deep (fig. 26). ‘These 
soils are so intermingled that they cannot be mapped 
separately. 

All of these soils are in native grass, which can be main- 
tamed by good management. Overgrazed pasture should 
be rested until a good cover of grass is reestablished. (Ca- 
pability unit VIIs-8, dryland; Very Shallow Porous 
range site; no woodland site) 

Dix-Chappell loams, 9 to 15 percent slopes (DCD).— 
This complex is about 50 percent Dix gravelly sandy loam, 
30 percent Dix gravelly loam, and 20 percent Chappell 
and Altvan soils. It occurs in hilly areas below the steep 
Dix complex, where the soils are deeper and have a 
smoother surface. 

Nearly all the acreage of this complex is in native grass 
and is only slightly eroded. Areas in crops and over- 
grazed pasture should be reseeded to a suitable mixture 


of native grasses. IXeep livestock off new seedings for 2 
years. Good management maintains or improves pasture, 
(Capability unit WIs-41, dryland; Shallow to Gravel 
range site; Shallow woodland site) 


Dunday Series 


The Dunday series consists of deep, sandy, excessively 
drained soils that have a surface layer darkened by organic 
matter, These soils occur on uplands and high terraces 
east of Lodgepole Creek, southeast of Chappell. They 
occupy low slopes and swales along the western edge of 
Valentine soils and within them. (See fig. 9, p. 7.) 

These soils have a very dark grayish-brown surface 
layer about 8 inches thick. This layer has very fine, gran- 
war structure. Tt is free of lime, porous, and very friable. 

The subsoil, about 5 inches thick, is dark grayish-brown 
or grayish-brown fine sand that is free of lime carbonate 
and is loose and structureless. The boundary between. this 
layer and the parent material is gradual. 

The parent material consists of brown fine sand that is 
loose and structureless and, like the layers above, is free 
of lime. It is easily penetrated by plant roots. 

Dunday soils have a thicker, darker surface layer than 
Valentine soils, which occur on steeper slopes. Also, they 
are less sandy than Valentine soils. Dunday soils are more 
sandy and are less coherent than Anselmo soils. 

The Dunday soils ave fairly uniform in Deuel County. 
The surface layer ranges from about 6 to 11 inches in 
thickness and from loamy fine sand to fine sand in texture. 
In some places a layer of siltier material occurs at a depth 
of about 30 inches. 

These excessively drained soils are rapidly permeable. 
Surface runoff is slow because most of the precipitation 
is absorbed. Natural fertility is low. The soils have low 
available water capacity, are droughty, and are easily 
eroded by wind, though water erosion is only a minor 
hazard. 

Dunday soils are best suited to native grass. Most. 
areas are in grasses, but a few small areas are cultivated. 

Dunday loamy fine sand (Dvu).—-This is the only Dun- 
day soil in Deuel County. It occurs in only a few areas 
and covers only a small acreage. The largest areas are 
within and along the western edge of Valentine soils. 
Evosion is evident in fields now or recently cultivated. 

Unless it is protected by a stubble mulch or by a good 
cover of grass, this soil is likely to blow severely. A 
suitable cropping system consists of small grain followed 
by grasses and legumes. Because the risk of wind erosion 
is severe, the soil should not be summer fallowed. (‘Capa- 
bility unit TVe-5, dryland; Sandy range site; Sandy wood- 
land site) 


Goshen Series 


Soils of the Goshen series are deep, very dark colored, 
and silty. They ave on nearly level to very gentle concave 
slopes. These soils occur along narrow drainageways on 
the uplands and in well-drained swales or basins on the 
tablelands. They formed in wind-deposited loess mixed 
with colluvial-alluvial material that washed in or worked 
down from higher soils. 

The surface layer is very dark brown and is about 17 
inches thick. The 8-inch plow layer has fine, granular 
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structure and is very friable. In the lower 9 inches, the 
surface layer has weak, coarse, blocky structure. 

These soils have a thick subsoil that is free of lime car- 
bonate. The upper subsoil is silt loam or silty clay loam, 
is about 19 inches thick, and is very dark brown or very 
dark grayish brown. Its structure is moderate, coarse, 
and prismatic. When pressure is applied, the prisms 
break into fine and medium, subangular blocks. The 
upper subsoil is more compact than the lower subsoil; 
it is hard when dry but is friable when moist. The lower 
subsoil is light silty clay loam to silt loam that is about 20 
inches thick and is very dark grayish brown or dark 
grayish brown. Weak, coarse prisms that break into 
weak, medium, subangular blocks make up the structure. 

The parent material is dark-brown or brown silt loam 
that is structureless and is easily penetrated by roots. 
To a depth of 40 to 60 inches, this material normally is 
noncaleareous. 

Goshen soils have a thicker and much darker surface 
layer and a more clayey subsoil than Bridgeport soils, and 
they are leached of lime. The dark-colored part of Goshen 
soils is thicker than that of Kuma, Keith, Richfield, and 
Rosebud soils. Also, lime is more deeply leached in 
Goshen soils. 

The surface layer of the Goshen soils ranges from 10 
to 24. inches in thickness and from silt loam to fine sandy 
loam in texture. The subsoil ranges from black to very 
dark grayish brown. Structure of the subsoil is weak to 
nearly strong, prismatic and subangular blocky. 

The Goshen soils are naturally well drained and are 
moderately permeable. They receive moisture from 
higher areas, and their available water capacity is high. 
Surface runoff is slow. The soils are high in natural 
fertility and are easily worked. Erosion, mainly by wind, 
is a hazard, 

Goshen soils are well suited to native erass and to all 
dryland crops grown in the county. They are mostly 
cultivated to winter wheat. None of the acreage is 
irrigated. 

Goshen fine sandy loam, 0 to 3 percent slopes (Gf).— 
This soil is mainly in small areas of 8 to 15 acres that lie 
within and along the edges of the moderately sandy up- 
lands in the northeastern part of the county. These areas 
are in swales that are covered by an accumulation of fine 
sandy loam washed or blown from adjacent sandy soils. 
Included with this soil are areas of Goshen soils with a 
loam or light loam surface layer. 

A suitable cropping system for this soil consists of small 
grain 1 year and fallow the next. During the fallow 
period, stubble mulching is effective in controlling wind 
erosion, and chemicals or subsurface tillage can be used to 
control weeds. Sloping areas should be contour farmed. 
. (Capability unit Ife-3, dryland; Overflow range site; 
Sandy woodland site) 

Goshen silt loam, 0 to 1 percent slopes (Gh).—This 
soil is the most extensive of the Goshen soils and occurs 
over a wide area on the upland table. It occupies tracts of 
5 to 160 acres that typically are long and narrow and 
generally are in positions that receive runoff from slightly 
higher soils. About 10 percent of the acreage mapped 
as this soil is Kuma silt loam. 

This soil is well suited to small grain and sorghum. Al- 
though it is not eroded, terraces are needed to divert excess 
water from higher soils, and fields should be stubble 
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mulched to control soil blowing during the fallow period. 
eae unit IIc-1, dryland; Overflow range site; 
ilty to Clayey woodland site) 

Goshen silt loam, 1 to 3 percent slopes (GhA).—This 
soil is extensive on the upland tables. It occurs in long, 
narrow areas of 5 to 70 acres that receive runoff from 
higher soils nearby, These areas are narrower than those 
occupied by Goshen silt loam, 0 to 1 percent slopes, and 
the slopes are a little more irregular. Inclusions of Kuma 
silt loam make up asmall part of the acreage. 

All crops commonly grown in the county are well suited 
to this soil. In cultivated fields, erosion can be controlled 
by stubble mulching and using subsurface tillage durin 
the fallow period, by farming slopes on the contour, anc 
by grassing the waterways. Fertilizer is needed for high- 
est crop yields. Soil tests and field trials will indicate the 
amounts needed. (Capability unit Tle-1, dryland; Over- 
flow range site; Silty to Clayey woodland site) 


Havre Series 


The Havre series consists of light-colored, calcareous, 
medium-textured soils that formed in alluvial material and 
are well drained. These soils occur on high bottoms and 
low terraces along streams, The material has been only 
slightly changed by soil-forming processes, and it is strati- 
fied below the surface layer. 

The Havre soils cover only a small acreage in Deuel 
County but are more extensive in Sedgwick County, Colo- 
rado, which adjoins this county on the south. In Deuel 
County the Havre soils are mapped with the Bridgeport 
soils as undifferentiated units, These units are described 
under the heading “Bridgeport Series.” 


Keith Series 


In the Keith series ave deep, dark-colored, silty soils that 
occur on uplands covered by loess. These soils occupy the 
silty tablelands (see fig. 2, p. 8) and are by far the most 
extensive soils in Deuel County. Slopes are nearly level 
to rolling. 

The surface layer is very dark brown or very dark gray- 
ish brown and is about 11 inches thick (fig. 27). It has 
fine, granular structure in the upper part, or plow layer, 
and coarse, blocky structure in the lower part. The sur- 
face layer is noncalcareous and friable. 

The subsoil is about 20 inches thick; it has the highest 
content of clay and is most compact in the upper part. In 
the upper subsoil, the color is very dark grayish tied to 
dark grayish brown, the texture is light silty clay loam, 
and the structure is weak, coarse, prismatic. The lower 
subsoil is dark grayish-brown to grayish-brown, calcareous 
silty clay loam or silt loam that has weak, coarse, prismatic 
structure. 

The parent material consists of brown to pale-brown 
loess of silt loam or very fine sandy loam texture. It is 
structureless, friable, and high in content of lime carbon- 
ate. Roots penetrate this material easily. 

The Keith soils are thicker than the Richfield soils and 
are not so clayey in the subsoil. They are not so dark or 
so deeply leached of lime as the Kuma and Goshen soils. 
Keith soils are more mature than Rosebud soils, which 
formed in mixed loess and limy sandstone instead of loess. 
The Keith soils are thicker than the Colby and Ulysses 
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Figure 27.—Profile of Keith silt loam. 


soils; they have a thicker and darker surface layer than 
those soils, and their zone of lime accumulation is deeper 
in the profile. 

The surface layer of the Keith soils ranges from 6 to 12 
inches in. thickness and from silt loam to fe sandy loam 
in texture. In the less sloping areas, the subsoil ranges 
from silt loam to light silty clay loam, but in the more 
strongly sloping areas in the eastern part of the county, 
the subsoil is not so clayey. Areas that have a sandy 
surface layer are commonly light sandy clay loam or light 
clay loam in the subsoil. The subsoil ranges from 15 to 20 
inches in thickness. 

These soils are naturally well drained and have moderate 
permeability. They are high in natural fertility, are easily 
worked, and have high available water capacity, but they 
are susceptible to both wind and water erosion. 

The Keith soils are well suited to winter wheat, to other 
dryland crops grown. in the county, and to native grass. 
Most of the Keith soils are cultivated, chiefly to winter 
wheat. 

Keith silt loam, 3 to 5 percent slopes (KeB}—This soil 
covers a large acreage in the county and occurs in areas of 
5 to more than 80 acres on undulating slopes throughout 
the tablelands. Its surface layer is only slightly eroded 
and is 7 inches thick, ‘The subsoil is silt loam or heavy silt 


loam. At a depth of 20 to 24 inches, there is free carbonate 
of lime. Included with this soil are a few small areas of 
eroded Keith silt loam; areas of Keith soils that have a 
loam surface texture; and a small acreage of Rosebud and 
Altvan soils, 

A large part of this soil is cultivated ; the rest is in native 
grass. A suitable cropping system consists of small grain 
alternated with fallow. Moisture can be conserved and 
erosion controlled by installing terraces, farming along 
the contour, using stubble mulch, and returning all residue 
to the soil. Apply fertilizer according to the needs in- 
dicated by field trials and soil tests. (Capability unit 
IITe-1, dryland; Silty range site; Silty to Clayey wood- 
land site) 

Keith silt loam, 3 to 5 percent slopes, eroded (KeB2).— 
This soil is in areas of 5 to 100 acres or more. It occurs in 
positions like those of Keith silt loam, 8 to 5 percent slopes, 
but it covers more than twice the acreage of that soil, is 
on slopes that generally are more convex, and has a lighter 
colored surface layer because of the loss of organic matter 
through water erosion. The surface layer is only about 5 
inches thick. The subsoil is silt loam or heavy silt loam, 
and there is free carbonate of lime at a depth of about 20 
inches. Included with this soil are a few small areas of 
uneroded and of severely eroded Keith silt loam; a few 
small areas of IXeith fine sandy loam; and areas of Keith 
soils with a loam surface layer. Also included, in some 
places, are areas of Rosebud and Altvan soils. 

This soil is well suited to small grain and sorghum. 
Nearly all the acreage is cultivated, mainly to winter 
wheat. Erosion can be controlled if a system of terraces 
is installed, if slopes are farmed along the contour, if stub- 
ble mulch is used, and if all resiclue is returned to the soil. 
Fertilizer is needed and should be applied in amounts de- 
termined by field trials and soil tests. (Capability unit 
TTTe-1, dryland; Silty range site; Silty to Clayey wood- 
land site) 

Keith silt loam, 5 to 9 percent slopes (KeC).—This 
inextensive soil is in small, scattered areas that occur 
mainly in the northeastern part of the county. It has 
a slightly eroded surface layer about 6 inches thick and 
a subsoil of silt loam or heavy silt loam about 11 inches 
thick. JLime, which occurs at a depth of 14 to 18 inches, 
is nearer the surface in this soil than in Keith silt loam, 
8 to 5 percent slopes. Also, surface runoff is more rapid. 
Inclusions consist of a few small areas of eroded Keith 
soils; areas of Keith soils with a loam surface texture; and 
small areas of Colby and Ulysses soils. 

Nearly all of this soil is in native grass. Controlling 
water erosion and increasing yields are the chief prob- 
lems. It the soil is left bare, wind erosion is a hazard in 
dvy years. Areas used for pasture should be protected 
by a thick stand of grass. If the soil 1s cultivated, the 
management needed consists of terracing, farming on the 
contour, keeping the surface covered by growing crops or 
by crop residue, and returning all residue to the soil. 
(Capability unit [Ve-1, dryland; Silty range site; Silty 
to Clayey woodland site) 

Keith silt loam,-5 to 9 percent slopes, eroded (KeC2}.— 
This soil accounts for only a small acreage in Deuel 
County, though it is more extensive than Keith silt loam, 
5 to 9 percent slopes. It occurs mainly in the northeastern 
part of the county, where slopes generally are stronger 
than in other parts. This soil his lost about 40 percent of 
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its original surface layer, including much of the dark- 
colored organic matter, through water erosion. ‘The re- 
maining surface soil is only about 4 inches thick; it has 
been mixed with the top part of the subsoil through till- 
age and is lighter colored than the surface layer of un- 
eroded Keith silt loam. The subsoil is about 11 inches 
thick and is silt loam or heavy silt loam. Lime occurs 
ata depth of 12 to 14 inches. Included with this soil are 
a few areas of severely eroded Keith soils and areas of 
Keith soils that have a very fine sandy loam or a loam 
surface layer. Also included is a small acreage of Colby 
and Ulysses soils. 

This soil is well suited to small grain and to grass. 
Nearly all of it is cultivated. Terracing, farming along 
the contour, and keeping the surface covered by growing 
crops or by crop residue help to conserve moisture and to 
control erosion. Fertilizer should be applied as indicated 
by field trials and soil tests. (Capability unit IVe~-1, 
dryland; Silty range site; Silty to Clayey woodland site) 

Keith-Kuma silt loams, 0 to 1 percent slopes (KK).— 
This complex occurs in many parts of the tablelands. It 
is made up of soils that are in such an intricate pattern that 
it is impractical to show them separately on amap. Keith 
silt loam comprises 50 to 60 percent of the complex, and 
Kuma silt loam, 40 to 50 percent. Small areas of Goshen 
silt loam are included. 

" Areas of these soils occupy flats that range from a few 
to about 640 acres in size. They are slightly upslope from 
areas of Goshen soils and ave slightly downslope from areas 
of Keith-Richfield soils. (See fig. 2 p. 3.) These soils 
have slow surface runoff and are subject to little or no 
erosion by water. Wind erosion is only a slight hazard. 

Nearly all of this complex is cultivated, mainly to winter 
wheat. Soil blowing can be controlled by utilizing all 
crop residue and by keeping the surface covered with plants 
during winter. (Capability unit ITe-1, dryland; Silty 
range site; Silty to Clayey woodland site) 

Keith-Richfield silt loams, 0 to 1 percent slopes (KR).— 
This complex occurs in many parts of the tablelands and 
is one of the largest units of soils in Deuel County. It 
is made up of about 60 percent Keith silt loam, 30 percent, 
Richfield silt loam, and 10 percent Kuma silt loam. Small 
tracts of Goshen soils are included. 

Areas of these soils occupy smooth slopes that are almost 
flat and are only slightly eroded. (See fig. 2, p. 3.) Most 
areas are large and continuous. Surface runoff is slow 
and causes little or no washing, but wind erosion is a 
hazard. 

These soils are well suited to crops, and most of their 
acreage is cultivated. The principal crop is winter wheat, 
but winter barley, sorghum, and other dryland crops also 
are grown. A. few small areas remain in native grass, In 
cultivated fields, the chief needs are to conserve moisture 
and to prevent wind damage. Applying fertilizer and 
keeping the surface covered by crop vesidue or by growing 
crops control wind erosion and maintain a balance between 
moisture and fertility. Grain stubble should not be 
burned. (Capability unit IIc-1, dryland; Silty range 
site; Silty to Clayey woodland site) 

Keith-Richfield silt loams, 1 to 3 percent slopes 
{KRA)—-This complex occurs throughout the silty table- 
lands and is the largest unit of soils in the county. About 
62 percent of the complex is Keith silt loam, 35 percent is 
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Richfield silt loam, and 3 percent is Kuma silt loam. In- 
cluded are small tracts of Goshen and Rosebud soils. 

Aveas of these soils are mostly very large; they are larger 
and more nearly continuous than those of Keith-Richfield 
silt loams, 0 to 1 percent slopes. The soils occur on short 
slopes that are smooth but slightly wavy. (See fig. 2, 
p.3.) Less than 10 percent of the acreage consists of 
soils on convex slopes with an eroded surface layer about 
5 mches thick. Although surface runoff is slow, all the 
soils are susceptible to water erosion. Also, they are likely 
to blow if unprotected. 

A few small areas of the complex are in native grass, 
but nearly all the acreage is cultivated. Winter wheat is 
the main crop and is well suited. Also grown are winter 
barley, sorghum, and other dryland crops. In cultivated 
fields, erosion can be controlled and moisture conserved 
by terracing, farming along the contour, keeping the sur- 
face covered by growing crops or crop residue, and using 
stubble mulch during the period of summer fallow. 
(Capability unit ITe-1, dryland; Silty range site; Silty 
to Clayey woodland site) 

Keith and Tripp fine sandy loams, 0 to 3 percent 
slopes {KT).—This undifferentiated group of soils is the 
most extensive unit of Keith and Tripp fine sandy loams 
in Deuel County. It occurs mainly on the moderately 
sundy uplands (see fig. 9, p. 7), but there are a few areas 
scattered on other parts of the uplands. The unit occupies 
low ridges that generally are long and extend in a north- 
west-southeast direction, though some ridges, especially 
those east of the rolling sands, are about as broad as they 
ave long. Surface runoff is slow and causes little or no 
erosion. The wind is a hazard, however, and has eroded 
the soils in some places. 

A. few areas of the unit are in native grass, but most of 
the acreage is cultivated, principally to winter wheat. 
Other crops grown are dryland corn and sorghum. FEro- 
sion can be controlled in cultivated fields by keeping all 
residue on the surface and by farming sloping areas on the 
contour. Fertilizer should be applied as indicated by 
field trials and soil tests. (Capability unit Ile-3, dry- 
land; Sandy range site; Sandy woodland site) 

Keith and Tripp fine sandy loams, 3 to 5 percent 
slopes (KTB)—This undifferentiated unit accounts for only - 
a small acreage in the county. It occurs in a few small 
areas and is nearly all in native grass. The soils are 
slightly eroded. Surface runoff is medium but causes 
little erosion because the soils are protected. If the plant 
cover is disturbed, however, the risk of blowing is severe. 

_ These are good soils for crops, but they need the protec- 
tion of growing crops or crop residue to contro! wind 
erosion and to conserve moisture. Terracing and contour 
farming are other practices needed in cultivated fields. 
(Capability unit IlTe-8, dryland; Sandy range site; 
Sandy woodland site) 

Keith and Tripp fine sandy loams, 3 to 5 percent 
slopes, eroded (KTB2).—This undifferentiated unit occurs 
insmall areas. It is similar to Keith and Tripp fine sandy 
loams, 8 to 5 percent slopes, but its eroded surface layer 
is only about 5 inches thick. In addition, this layer has 
lost some of its fine particles and organic matter because 
of wind action. If cultivated and not protected, the soils 
are very susceptible to further erosion by wind. Because 
surface runoff is mecium, it too isa hazard. 


The soils of this unit are cultivated. The main crop 
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is winter wheat, but dryland corn and sorghum also are 
grown. Applying fertilizer and growing high-residue 
crops maintain or Improve the tilth of the soil, the intake 
of moisture, the organic-matter content, and the yields 
of crops. (Capability unit [TTe-3, dryland; Sandy range 
site; Sandy woodland site) 

Keith and Tripp fine sandy loams, 5 to 9 percent 
slopes, eroded (KTC2)—This undifferentiated group of 
soils makes up only a small part of the county. Most 
areas are eroded, but a few included areas are slightly 
eroded, and a few are severely eroded, Also included axe 
areas of Anselmo soils, small areas of Keith silt loam, 
and. a few small areas of Colby and Ulysses soils. 

A. few aveas of this unit are in native grass, but most 
of it is cropped. The main crop is winter wheat. In 
cultivated fields, terracing and contour farming are 
needed to help control erosion. Keeping residue on the 
surface prevents blowing and increases the intake of water. 
Apply fertilizer according to the needs indicated by soil 
tests. (Capability unit [Ve-3, dryland; Sandy range site; 
Sandy woodland site) 


Kuma Series 


In the Kuma series are deep, dark-colored, silty soils 
that occur on uplands mantled by loess, These soils 
occupy flat areas on the silty tablelands. (See fig. 2, 
p. 3.) They are underlain by dark-colored material that 
is the buried surface layer of an older soil. 

These soils have a very dark brown or very dark 
grayish-brown, surface layer about 11 inches thick. This 
layer has granular structure in the upper part and coarse 
blocky structure in the lower part. It is free of lime and 
friable. 

The subsoil is a very thick layer of dark-colored, non- 
calcareous silty clay loam. ‘The upper 8-inch part of the 
subsoil is dark grayish brown. Its structure consists of 
weak prisms that break into fine and medium, subangular 
blocks. The central, and main, part of the subsoil ig a 
buried surface layer that is black, is about 15 inches 
thick, and is arranged in moderate, coarse prisms. When 
pressure is apphed, the prisms break into moderate, fine 
and medium, subangular blocks. The lower subsoil is 
brown silt loam of weak, coarse, prismatic structure. It 
is about 13 inches thick and is transitional to the parent 
material. 

The parent material consists of brown or pale-brown 
silt‘loam that was deposited by wind. It is structureless, 
contains much lime, and is easily penetrated by roots. 

The Kuma soils have a darker and more strongly de- 
veloped lower subsoil than the Keith soils and are leached 
to a greater depth. They are not so thick as Goshen soils, 
which lack a zone of lime enrichment. Kuma soils are 
thicker and darker than the Richfield soils but are not so 
strongly developed. 

The subsoil of Kuma. soils ranges from 2 to 3 feet in 
thickness. The dark-colored buried layer is 5 to 15 inches 
thick. Lime occurs at a depth of 8 to 4 feet. In some 
places there is underlying gravel at a depth of about 50 
inches. 

These soils are naturally well drained. They have mod- 
erate to moderately slow permeability. Runoff is slow. 
The available water capacity and natural feritlity are 


high. The soils are easily worked, though they are sus- 
ceptible to wind erosion if unprotected. 

The Cuma soils are well suited to winter wheat and to 
other dryland crops grown in the county. They are also 
well suited to native grass. Nearly all the Kuma soils 
we cultivated; winter wheat is widely grown. None of 
the acreage is irrigated. 

In this county the Kuma soils occur closely with the 
Keith soils, and they are mapped only in a complex with 
those soils. This complex—Keith-Kuma silt loams, 0 to 
1 percent slopes—is described under the “Keith Series.” 


or 
o 


Las Series 


Soils of the Las series are deep, dark colored, imperfectly 
drained, and calcareous. These soils are on nearly level 
bottom lands along the South Platte River and Lodgepole 
Creek. (See fig. 8, p. 6.) They developed in loamy 
vlluvial sediments and are underlain by sand or sand and 
gravel saturated with water. 

The surface layer is black or very dark brown and aver- 
ages about 10 inches in thickness. It has granular struc- 
ture, is friable, and is generally calcareous. In some places 
it contains a moderate amount of soluble salts. 

The parent material consists of several layers of moder- 
ately fine textured alluvial sediments that range from dark 
grayish brown to light gray. This material has coarse, 
prismatic structure or is structureless. It has a hi gh con- 
tent of lime, contains a moderate amount of soluble salts, 
and is moderately to strongly alkaline. 

Underlying these soils at an average depth of 35 inches 
is light-colored sand or sand and gravel. This material 
is saturated with water, has brown stains of iron, is highly 
calcareous, and contains hard concretions of lime 
carbonate. 

The Las soils are darker colored and more silty than the 
Las Animas soils and are deeper over sand and gravel. 
They contain more clay in their lower layers than do the 
Wann soils. The Las soils are not so saline or so alkaline 
as the Laurel soils and the land type, Slickspots. 

The surface layer of Las soils ranges from black to very 
dark grayish brown in color and from 6 to 14 inches in 
thickness. The parent material ranges from 20 to 35 
inches in thickness and varies greatly in stratification. 
It ranges from dark grayish brown to gray and from 
loam to silty clay loam. The depth to the underlying 
material ranges from 21% to 4 feet. Generally, these soils 
are only slightly affected by salinity or alkalinity, but 
small areas are strongly affected. In some places the 
surface layer is noncalcareous in the upper few inches. 

In these imperfectly drained soils, the water table is 
about 24 to 4 feet below the surface. Surface runoff 
and permeability are slow. The available water capacity 
and natural fertility are high. The soils are easily worked 
but are susceptible to wind erosion if unprotected. 

Las soils are well suited to cultivated crops and to native 
grass. Some areas are used’ for impaled crops, mainly 
corn, and the remaining acreage is in native grass that is 
pastured or cut for hay. Most of the native meadow and 
hay along the north side of the South Platte River is on 
Las soils. 

Las loam (lt)—This soil is on the nearly level flood 
plains of the major streams. The largest areas are along 
the South Platte River, and there are smaller ones along 
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Lodgepole Creek. Most areas south of the river are used 
for irrigated crops, but many of those north of the river 
are in native meadow (fig. 28). Included with this soil 
are areas of Las Animas soils that make up about 10 per- 
cent of the acreage. Also included area few small areas 
of Wann soils. “Drainage is needed in wet areas of this 
soil. Fertility can be maintained by using fertilizer ac- 
cording to the needs indicated by field trials and soil tests. 
Mixtures seeded for hay or pasture should include 
a legume. (Capability unit IIw—, dryland; TIw-4, 1- 
rigated; Subirrigated range site; Moderately Wet wood- 
land site) 


Las Animas Series 


In the Las Animas series are nearly level or very gently 
sloping, moderately deep, imperfectly drained soils on 
bottom lands along the South Platte River and Lodgepole 
Creek. (See figs. 8 and 9, p. 6 and p. 7.) These soils 
are immature. They developed in sandy alluvial sedi- 
ments containing an appreciable amount of gravel. They 
are calcareous and are underlain by water-bearing beds of 
sand and gravel. ; 

The surface Jayer is very dark grayish brown and 
averages about 9 inches in thickness. It has granular 
structure, is very friable, and is high in content of lime 
carbonate. 

Directly beneath the surface layer is alluvial parent 
material that consists of dark grayish-brown and grayish- 
brown gravelly loamy sand and sandy loam. This ma- 
terial is highly calcareous and is structureless but friable. 
In some places it is moderately alkaline. 

The underlying material is light-colored, mixed sand 
and gravel that occurs about 30 inches below the surface. 
Because it is saturated with water, this material restricts 
the penetration of plant roots, 

Las Animas soils are lighter colored and sandier than 
the Las soils but are not so deep. They are similar to 
Wann soils but ave shallower and contain more gravel in 
the lower part of the profile. 

The surface layer is generally fine sandy loam or loamy 
sand but is loam in a few places. It ranges from 6 to 16 
inches in thickness. The color is very dark brown in the 


Figure 28.—Baled hay cut from native grass on Las soils, bottom 
land of the South Platte River. 
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fine sandy loam and is grayish brown in the loamy sand. 
The depth to loose sand and gravel ranges from 20 to 86 
inches. Stratification varies greatly. In some places the 
soil has a loamy sand surface layer that is leached and is 
underlain by sand that contains only a little gravel. The 
alkalinity varies from slight to moderate. 

These imperfectly drained soils have a water table that 
fluctuates between 114 and 4: feet of the surface. Perme- 
ability is rapid, and surface runoff is slow. The soils, un- 
less protected, are very susceptible to wind erosion. The 
are best surted to native grass, but some areas are culti- 
vated under irrigation, mainly to corn. 

Las Animas fine sandy loam (lc)—The largest areas 
of this soil are on the flood plain of the South Platte River, 
Also, this soil makes up most of the narrow strip of bot- 
tom land along Lodgepole Creek. Included are small 
areas of Las and Wann soils and a few small areas that 
have a loam surface layer. More than half the acreage is 
in native grass, and the rest is used as irrigated cropland, 
all of which occurs along the river. The main crop is 
corn. 

This soil is kept fertile and in good tilth by returning 
all residue to the soil and by using fertilizer according to 
needs indicated by field trials and soil tests. Wet areas 
should be drained. (Capability unit IWw-5, dryland; 
IIIw-6, irrigated; Subirrigated range site; Moderately 
Wet woodland site) 

Las Animas loamy sand (lw).—This inextensive soil is 
mainly on slightly convex slopes and occurs in small areas 
next to the South Platte River. In many respects it is 
similar to Las Animas fine sandy loam, but it is less 
coherent than that soil and is slightly more stratified and 
variable throughout. In some places the lower part of 
the soil is stratified and sandy and contains only a little 
gravel. Included are a few areas with a fine sandy loam 
surface layer. 

Most of this soil is in native grass. A few small areas 
are used for irrigated crops, principally corn. Unless pro- 
tected by a growing crop or by crop residue, the soil is 
susceptible to wind erosion. To maintain crop yields, 
fertilizer is needed. Wet areas should be drained. (Ca- 
pability unit IVw-5, dryland; IVw-5, irrigated; Sub- 
irrigated range site; Moderately Wet woodland site) 


Laurel Series 


The Laurel series consists of dark-colored, poorly 
drained, alkali soils that developed in fine-textured alln- 
vial sediments. These soils occur in small areas on the 
bottom lands of Lodgepole Creek and the South Platte 
River. (See fig. 8, p. 6.) Their surface is nearly level 
and slightly concave. 

Laurel soils have a very dark brown surface layer about 
12 inches thick. It has a granular structure and is friable 
in the upper part; in the lower part it has coarse, blocky 
structure. The surface layer contains much lime and is 
strongly akaline. 

The subsoil is a thin transitional layer between the sur- 
face layer and the parent material. It 1s very dark and 
is moderately finetextured. It has coarse, blocky structure 
and is hard, calcareous, strongly alkaline, high in soluble 
salts and sodium, and slowly permeable. 

The parent material. consists of stratified layers that are 
fine textured and are black to dark grayish brown. This 
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material is hard, structureless, highly calcareous, strongly 
alkaline, and slowly permeable. It contains moderate 
amounts of soluble salts. 

These soils are underlain by light-colored, loose sand and 
gravel at a depth of 45 inches or more. _ ; 

Compared to the Nunn and Las soils, the Laurel soils 
are finer textured, higher in sodium content, more highly 
alkaline, and less well drained. In addition, Laurel soils 
are more stratified and move variable in other features. 

The surface layer ranges from black to dark grayish 
brown in color and from 6 to 16 inches in thickness. In 
some places the transitional layer between the surface hori- 
zon and the parent material is lacking. The stratified 
parent material ranges from. black to gray and from clay 
to loam. In a few places it has thin strata of sandy loam 
or loamy sand between finer textured material. The 
amounts of soluble salts and sodium vary from place to 
place but ave large enough to injure vegetation, and in 
places only the plants most tolerant of salts and alkali 
survive. 

In these poorly drained soils, the water table fluctuates 
between 1 and 3 feet of the surface. The high sodium 
content causes poor structure of the soil and reduces perme- 
ability. Internal drainage, permeability, and surface run- 
off are slow. Because the soils are fine textured, they 
release water slowly to plants and ave droughty. 

The Laurel soils are best suited to salt- and alkali- toler- 
ant grasses. Most areas are in native grass, dominantly 
saltgrass. A few areas are used for producing sugar beets 
under irrigation, but even where management is excellent, 
yields are low, 

Laurel soils (LS) —This is the only unit of Laurel soils 
in the county. The soils occupy only a small acreage and 
are in the most poorly drained areas along the South 
Platte River, Overgrazed pasture and fields formerly in 
crops can be improved by planting salt-tolerant grasses, 
Some areas are suitable for hay. (Capability unit VIs-1, 
dryland; VIs-1, irrigated; Saline Subirrigated range site; 
no woodland site) 


Nunn Series 


The Nunn series is made up of deep, dark, silty soils 
that occur on low, nearly level stream terraces and are 
moderately well drained. (See fig. 8, p. 6.) The soils 
developed in moderately fine textured alluvium that con- 
tains small amounts of sodium and soluble salts. 

The surface layer is very dark grayish brown to very 
dark brown, is about 11 inches thick, and is noncalcareous. 
The 7-inch plow layer has granular structure and is friable. 
In the lower 4 inches, the structure is weak, medium, sub- 
angular blocky. 

The subsoil is very dark grayish-brown silty clay loam, 
as much as 40 inches thick. It is compact and has coarse, 
prismatic structure. Free lime occurs at a depth of about 
20 inches. - In places the content of soluble salts and 
sodium is moderately high. 

The parent material occurs at a depth of about 50 inches. 
Tt consists of a grayish-brown silt loam that is structure- 
less and highly calcareous. 

The Nunn soils are on terraces lower than the Tripp and 
the Keith soils, Compared to these soils, the Nunn soils 
are thicker, have a more clayey subsoil, are less well 
drained, and contain some soluble salts and sodium, Nunn 
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soils are thicker and better drained than Slickspots and 
are less saline and less alkaline. 

The surface layer is generally silt loam but is loam in a 
few places. It ranges from 8 to 16 inches in thickness. 
The subsoil ranges from silty clay loam to clay loam and 
is 15 to 40 inches thick. It varies in compactness but is 
most compact and contains the most clay in the upper part. 
In some places there is an underlying layer of calcareous 
aluvial material that is somewhat sandy. 

These moderately well drained soils have moderate to 
slow permeability and slow surface runoff. The available 
water capacity and natural fertility are high, but the soils 
are susceptible to wind erosion unless protected. 

The Nunn soils are well suited to the irrigated crops 
grown in the county, Almost all the cultivated acreage is 
irrigated. Corn, alfalfa, and sugar beets are the principal 
crops. 

Nunn silt loam (Na).—This slightly eroded soil is the 
most extensive soil in the Nunn series. The largest areas 
are south of the South Platte River, near Big Springs, 
where corn is grown under irrigation. Included are small 
areas of Tripp soils. (Capability unit [Ic-1, dryland; I-1, 
irrigated ; Silty range site; Silty to Clayey woodland site) 

Nunn-Slickspots complex (NS).—This complex is in- 
extensive in the county and consists of alkali and non- 
alkali soils that occur in the irrigated area southwest of 
Big Springs. It is 50 to 70 percent Nunn soils and is 30 
to 50 percent Slickspots, which are small areas of saline- 
alkali soil. The Slickspots occur throughout the complex. 
The soils are generally droughty, though at one time they 
probably were affected by a high water table built up by 
seepage from irrigation ditches. At present the water 
table is lower. 

If they are managed well, the Nunn soils and Slickspots 
of this complex are well suited to irrigated’ crops but. not 
to crops under dryland farming. They also are well suited 
to salt- and alkali-tolerant grasses. (Capability unit IVs- 
1, dryland ; IITs-1, irrigated; Silty range site; Modera tely 
Saline-Alkali woodland site) 


Richfield Series 


The Richfield series consists of deep, dark-colored, well- 
developed soils that formed on uplands in wind-deposited 
material, These soils occur on the silty tablelands and are 
nearly level or very gently sloping. (See fig. 2, p. 3.) 

The surface layer is very dark grayish brown and is 
about 6 inches thick. It has a granular structure and is 
friable. 

The subsoil is very dark grayish-brown silty clay loam 
about 17 inches thick. Moderate, coarse blocks and prisms 
that break into moderate, fine and medium, subangular 
blocks make up the structure. In the lower 5 inches, the 
subsoil is dark grayish-brown silt loam that has weak, 
coarse, prismatic structure. The subsoil is free of lime 
carbonate. 

The parent material consists of pale-brown silt loam that 
is structureless and contains much carbonate of lime. 
Plant roots easily penetrate this horizon. 

Richfield soils are similar to Keith soils but have more 
distinct horizons and contain more clay in the subsoil. 
They are not so dark or so deeply leached of lime as the 
Kuma and Goshen soils. Richfield soils are more mature 
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than Rosebud soils, which formed in mixed loess and limy 
sandstone rather than loess. 

The surface layer of the Richfield soils ranges from 5 to 
8 inches in thickness and from silt loam to loam in texture. 
The subsoil ranges from very dark brown to dark grayish 
brown and is 12 to 19 inches thick. The subsoil ranges 
from silty clay loam to clay loam in the upper part and 
from silty clay loam to silt loam in the lower part. The 
lower part is transitional to the parent material and, in 
some places, is calcareous. 

The Richfield soils are naturally well drained and are 
moderately permeable. They are high in available water 
capacity, are high in natural fertility, and are easily 
worked. The soils are subject to only shght water erosion 
because runoff is slow. They are more susceptible to wind 
erosion. 

These soils are well suited to winter wheat, to other dry- 
land crops grown in the county, and to native grass. 
Nearly all of the Richfield soils are cultivated, principally 
to winter wheat, Richfield soils are not irrigated. 


In this county these soils occur closely with the Keith . 


soils and are mapped only in complexes of Keith-Richfield 
silt loams. These mapping units are described under the 
heading “IXeith Series.” 


Rosebud Series 


The Rosebud series consists of deep and moderately 
deep, well-drained, loamy soils on upland slopes that are 
mostly undulating but range from nearly level to hilly. 
These soils occur mainly on the silty tablelands. (See fig. 
2, p. 3.) They developed chiefly in highly calcareous 
residuum of sandstone and partly in windblown material, 
or loess. 

These soils have a very dark grayish-brown surface layer 
about 6 inches thick. It is granular and friable. 

The subsoil is about 18 inches thick. It is very dark 
grayish-brown clay,loam in its upper part and is dark 
grayish-brown, limy Joam in its lower part. In the upper 
§ inches, the moderate prisms of the structure break to 
moderate, medium-sized, rounded blocks. The lower part 
has weak, prismatic structure. When pressure is applied 
the prisms break to weak, coarse, rounded blocks. The 
subsoil is firm to friable when moist. 

The parent material is brown, loamy, highly calcareous, 
structureless, and friable. Plant roots easily penetrate this 
layer. 

The underlying material is a weakly consolidated mass 
of limy sandstone that is pink to white. This material gen- 
erally occurs at a depth of 20 to 50 inches. It varies in 
degree of hardness but cannot be penetrated by plant roots. 

The Rosebud soils are slightly more sandy than the 
Keith or Richfield soils but are not so deep or so mature. 
In addition, Rosebud soils formed in mixed Joess and 
residuum. of limy sandstone, but Keith and Richfield soils 
formed entirely in loess. The Rosebud soils are deeper 
over limy sandstone than the Canyon soils. 

The surface layer of the Rosebud soils ranges from 
about 5 to 11 inches in thickness and from fine sandy loam 
to loam in texture. In some places the subsoil is a transi- 
tional layer between the surface layer and the parent mate- 
rial and is only 4 to 10 inches thick. Although the limy 
sandstone generally occurs at a depth of 20 to 50 inches, 


in some places it is missing below the Rosebud fine sandy 
loams. 

_ These soils are naturally well drained. They have mod- 
erate permeability and high available water capacity. 
They are easily worked. Natural fertility is medium. The 
soils are susceptible to both wind and water erosion. } 

The Rosebud soils on low slopes are well suited to win- 
ter wheat. They are.also well suited to other dryland 
crops grown in the county and to native grass. A large 
part of the acreage is cultivated, mainly to winter wheat. 
None of the acreage is irrigated. 

Rosebud fine sandy loam, 3 to 5 percent slopes (RdB).— 
This is a deep, uneroded soil that covers only a small acre- 
age in the county. Most of it is in native grass. Included 
are areas of moderately deep Rosebud fine sandy loam that 
make up about 15 percent of the acreage. Also included 
are a few areas of Rosebud loam and of Keith and Tripp 
fine sandy loams. 

Tf enltivated, this soil is subject to blowing and wash- 
ing. Erosion can be controlled by stubble mulching and 
by keeping the soil covered in winter. Apply fertilizer 
according to the needs indicated by soil tests and field 
trials. (Capability unit [TIe-3, dryland; Sandy range 
site; Sandy woodland site) 

Rosebud fine sandy loam, 3 to 5 percent slopes, 
eroded (RdB2)—This deep soil accounts for only a small] 
acreage in the county. All of it isin crops. The surface 
layer has been thinned by wind and water erosion and is 
only 4 to 6 inches thick. Included are areas of moderately 
deep Rosebud fine sandy loam that make up about 15 per- 
cent of the acreage mapped as this soil. Also included 
are a few severely eroded areas, a. few areas of Rosebud 
loam, and a few of Keith and Tripp fine sandy loams, 

Erosion can be controlled and moisture conserved by 
growing crops that produce a large amount of residue, 
by using a stubble mulch, and by returning all residue 
to the soil. A well-designed system of terraces can be used 
to help control erosion in some areas. (Capability unit 
TITe-8, dryland; Sandy range site; Sandy woodland site) 

Rosebud fine sandy loam, 5 to 9 percent slopes (RdC}.— 
This deep, uneroded soil is similar to Rosebud fine sandy 
loam, 8 to 5 percent slopes. It has only a small total acre- 
age and is all in native grass. Inclusions of moderately 
deep Rosebud fine sandy loam make up abont 20 percent 
of the acreage. Also included are a few small areas of 
Anselmo fine sandy loam and of Rosebud loam. 

This soil is best used for close-growing crops or for 
pasture. To control erosion, the surface should be covered 
at all times. Apply fertilizer as indicated by soil tests 
or field trials. (Capability unit [Ve-8, dryland; Sandy 
range site; Sandy woodland site) 

Rosebud fine sandy loam, 5 to 9 percent slopes, 
eroded (RdC2).—This soil accounts for only a small acreage 
in Deuel County. It is a deep soil that is cultivated and 
has lost more than 25 percent of the original surface layer 
through erosion. Included with it are some severely 
eroded areas where all of the original surface layer has 
been removed. Also included are moderately deep areas 
that occupy about 20 percent of the acreage and a few 
small areas of Anselmo fine sandy loam and of Rosebud 
loam. 

If this soil is cultivated, it needs a continuous cover of 
growing crops or crop residue to control erosion, (Capa- 
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bility unit [Ve-8, dryland; Sandy range site; Sandy 
woodland site) 


Rosebud loam, 0 to 3 percent slopes (RbA}.—This soil. 


is nearly level or very gently sloping and is only slightly 
eroded, Its surface layer is about 8 inches thick. The 
subsoil is thicker, more clayey, and better developed than 
the subsoil of other Rosebud soils and is underlain by bed- 
rock at an average depth of 30 to 34 inches. This soil 
oceurs with Keith and Richfield soils, and a few small 
areas of these soils are included in the acreage mapped. 
Also included are a few small areas that are moderately 
eroded. 

Nearly all of this soil is cultivated, chiefly to winter 
wheat. Because surface runoff is slow, water erosion is 
only a minor problem, but stubble mulching is needed to 
control wind erosion, and sloping areas should be contour 
farmed. (Capability unit [[Ie-1, dryland; Silty range 
site; Silty to Clayey woodland site) 

Rosebud loam, 3 to 5 percent slopes (RbB).—This is a 
moderately deep soil that is uneroded and covered with 
native grass in most places. It occupies areas that range 
from a few to 40 acres in size and occur as low, isolated 
ridges. In some places the subsoil is only weakly 
developed. 

Because water runs off this soil at a moderate rate, prac- 
tices are needed to control erosion. In cultivated fields, 
keep the soil covered by growing crops or by crop residue. 
In grass pasture, good management is needed. (Capabil- 
ity unit [Ve-1, dryland; Silty range site; Silty to Clayey 
woodland site) 

Rosebud loam, 3 to 5 percent slopes, eroded (RbB2).— 
This moderately deep soil occupies areas throughout the 
tablelands and is the most extensive Rosebud soil in the 
county. These areas range from a few to more than 40 
acres in size. Most of them occur as low, isolated ridges. 
Nearly all the acreage is used for crops and has an eroded 
surface layer only 4 to 6 inches thick. Because organic 
matter has been lost through wind and water erosion, the 
surface soil is slightly lighter in color than that of un- 
eroded Rosebud soils. In some places the soil has a weakly 
developed subsoil. In most places many fragments of 
bedrock are scattered on the surface. Runoff is medium 
in areas where limy bedrock occurs near the surface. In- 
eluded with this soil are a few small areas of Keith soils. 

The main crop grown on this soil is winter wheat. Ero- 
sion can be controlled by terracing, farming along the 
contour, stubble mulching, and returning all residue to the 
soil. Fertilizer is needed and should be applied in amounts 
determined by field trials and soil tests. (Capability unit 
IVe-1, dryland; Silty range site; Silty to Clayey wood- 
land site) 

Rosebud-Canyon complex, 5 to 9 percent slopes 
(RCC).—This complex consists of uneroded soils that are 
in such an intricate pattern that it is not practical to map 
them separately. It occurs in small areas that generally 
lie along upland drainageways and along the breaks of 
Lodgepole Creek and the South Platte River. The com- 
plex is about 45 to 65 percent Rosebud soils and 20 to 40 
percent Canyon soils. The surface layer of the Rosebud 
soils is loam in most places. Small areas of Keith and 
Altvan soils are included. 

All the acreage is in native grass. (Capability unit 
IVe-1, dryland; Silty range site; Silty to Clayey wood- 
land site) 


Rosebud-Canyon complex, 5 to. 9 percent slopes, 
eroded (RCC2).—The soils in this complex generally occur 
on slopes next to drainageways. They are cultivated and 
are eroded, mainly by water. About 45 to 65 percent of the 
complex is Rosebud soils and about 20 to 40 percent is 
Canyon soils. Included are small areas of Keith and 
Altvan soils. 

These soils are best suited to native grass and should 
be reseeded to grass if possible. The grass can be used 
for hay or pasture. In cultivated fields, keeping the sur- 
face covered by growing crops or by stubble mulch controls 
erosion and maintains good structure. (Capability unit 
IVe-1, dryland; Silty range site; Silty to Clayey wood- 
land site) 

Rosebud-Canyon complex, 9 to 15 percent slopes 
(RCD).—This complex has a small total acreage in Deuel 
County. It is on the breaks above drainageways, where 
the slopes are too steep for cultivation and are covered with 
native grass. Rosebud soils account for about 40 to 60 
percent of the complex, and Canyon soils make up about 
25 to 45 percent. Small areas of Dix soils are included. 
All of the soils are so intermingled that they could not 
be mapped separately. 

Because slopes are steep, these soils have rapid surface 
runoff and are susceptible to erosion. Washing can be 
prevented by keeping the soils protected with a good cover 
of grass. Areas now in crops should be seeded to grass, 
which can be used for hay or pasture. (Capability unit 
Vie~1, dryland; Shallow Limy range site; Silty to Clayey 
woodland site) 


Sandy Alluvial Land (Sx) 


Sandy alluvial land is a land type that consists of 
sandy and gravelly soils mapped together on uplands. 
It occurs in intermittent drainageways and on small fans 
at their mouth (fig. 29). The soils are noncalcareous, high 
in content of gravel, excessively drained, and generally 
very shallow. They are dry most of the time but are 
occasionally flooded by runoff from rainstorms or melting 
snow. 

Unlike Wet alluvial land and its loamy strata, Sandy 
alluvial land generally has a thin, slightly darkened sur- 
face layer and is not affected by a high water table. 


Figure 29.—Landscape of Sandy alluvial land. 
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The main channels of this land type are bare, but most of 
it is under a sparse growth of native plants used for 
pasture. (Capability unit  VIs41, dryland; Shallow 
to Gravel range site; no woodland site) 


Scott Series 


Soils of the Scott series are dark colored, clayey, and 
slowly permeable. They are on the silty tablelands (see 
fig. 2, p. 8) and occupy undrained depressions, or pot- 
holes, where water from rain and melting snow accumu- 
lates and slowly disappears through seepage or evapora- 
tion. These soils developed in loess or loesslike material. 

The Scott soils have a very dark brown surface layer 
about 7 inches thick. This layer is either cloddy or has 
weak, fine, granular structure. It is slightly hard when 
dry but is friable when moist. 

In most places a thin, very dark gray layer of silt loam 
is abruptly between the surface layer and the subsoil. 
This layer has been oxidized and leached of organic matter 
and clay minerals. It is generally 1 or 2 inches thick. 

The subsoil is a claypan of very dark gray silty clay, 
about 30 inches thick. It is noncaleareous and is firm 
when moist. Because this layer is very slowly permeable, 
water often stands on the soil surface for a long time. 

The parent material is brown Joam that is structureless 
and noncaleareous. 

Beneath the parent material is residuum of the sand- 
stone that underlies most of the soils on tablelands in the 
county. This residuum is structureless, yellowish-brown 
sandy loam. The thick claypan above prevents all except 
a few plant roots from reaching this underlying material. 

Scott soils are darker colored, finer textured, and more 
poorly drained than Dawes soils. They have a much 
thicker claypan subsoil than Dawes soils and are “free 
of lime. 

The surface layer ranges from 3 to 8 inches in thickness 
and from silty clay loam to loam in texture. The thin, 
oxidized, gray layer between the surface Jayer and the 
subsoil is as much as 8 inches thick, but in some places it 
is missing, and in places it is indistinct. In thickness 
the claypan subsoil ranges from 2 to more than 6 feet. 

Scott soils have poor natural drainage. They are slowly 
permeable and are ponded for long periods in spring. 
After drying, they are susceptible to wind erosion. The 
soils are high in natural fertility, but they release moisture 
slowly to plants and are droughty. 

Most areas of the Scott soils ave cultivated because they 
occur within large areas of other soils. They are suited 
only to crops that can be planted late in spring after the 
soils dry out. Forage crops are grown in some of the 
larger areas of Scott soils. 

Scott silty clay loam (Sc)—This is the only Scott soil 
in Deuel County. It is uneroded, is nearly level or very 
gently sloping, and occurs in many areas scattered 
throughout the tablelands. The areas average from 3 to 
5 acres in size but range from 1 to 80 acres. Included are 
a few areas with a surface layer of silt loam. 

If possible, drains should be installed in wet areas to 
carry away any excess water. Wind erosion is prevented 
in winter by keeping the soil covered by crops _or crop 
residue. (Capability unit IIIw-9, dryland; Overflow 
range site; Moderately Wet woodland site) 


1960, NO. 25 


Slickspots (Ss) 


Slickspots consist of deep, moderately to strongly saline- 
alkali material that has had. little development. They 
occur in areas of 10 to more than 100 acres that are scat- 
tered on the high bottoms of the South Platte River and 
Lodgepole Creek. The material contains excessive salts 
and sodium that accumulated through the rise and the 
evaporation of saline ground water. Because the concen- 
tration of sodium is strong, the structure of the soil is poor. 

The surface layer of Slickspots is very dark grayish 
brown, about 6 inches thick, granular in structure, and 
friable. The subsoil is very dark brown to dark grayish- 
brown silty clay loam to clay loam, about 13 inches thick. 
Moderate, coarse prisms make up the structure. The sub- 
soil is friable when moist but is hard when dry. 

The parent material consists of sandy loam to silty clay 
loam that is high in content of sodium and soluble salts. 
The salts are concentrated in small, scattered, white spots 
and are commonly visible without a magnifying lens. Be- 
cause of the strong salinity and alkalinity, few roots 
penetrate this horizon. 

Slickspots are better drained than the Laurel soils and 
less saline. They are more poorly drained than Nunn soils 
and more saline and alkaline. 

The surface layer is silt loam or heavy loam in texture 
and ranges from 5 to 8 inches in thickness. In some places 
there are thin, gray layers between the surface layer and 
the subsoil. The subsoil ranges from 10 to 15 inches in 
thickness. Throughout the soil material the concentrations 
of salts and of sodium vary from moderate to strong. 
Small spots that contain very large amounts of sodium 
cover 5 to 10 percent of the ie oe 

This land type is somewhat poorly drained. Perme- 
ability and surface runoff are slow. Erosion is not a 
serious hazard. Slickspots release moisture slowly to 
plants and are droughty. They are medium in natural 
fertility, but because they are saline-alkali, they are best 
suited to crops that tolerate salts and alkali. 

Most of the acreage is in native grass. Along Lodgepole 
Creek and the South Platte River, however, fairly large 
areas are cropped under irrigation. The principal crops 
are corn, alfalfa, and mixtures of alfalfa and tall wheat- 
grass. (Capability unit VIs-1, dryland; TVs-1, irrigated ; 
Saline-Subirrigated range site; no woodland site) 


Tripp Series 


The Tripp series consists of deep, dark, silty soils that 
are well drained and have a zone of lime accumulation. 
These soils are on nearly level or very gently sloping ter- 
races, mainly along the South Platte River and Lodgepole 
Creek and on the mixed loess- and sand-covered uplands. 
(See fig. 4, p. 4, and fig. 8, p. 6.) They developed in 
old, silty alluvium to which loess has been added. 

The surface layer of these soils is very dark grayish 
brown and is about 12 inches thick. It has a granular 
structure and is friable. Time carbonate has been leached 
from this layer. 

The subsoil is very dark grayish-brown to dark grayish- 
brown loam about 24 inches thick. It has coarse, pris- 
matic structure and is calcareous in the lower part. 
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The parent material consists of dark grayish-brown, 
calcareous light loam. It is friable, structureless, and 
easily penetrated by roots. 

The Tripp soils contain more sand but less silt and clay 
than the Keith soils and have less well defined horizons. 
They are deeper than Cheyenne soils and have silty in- 
stead of sandy and gravelly underlying material. Al- 
though the Tripp soils are in positions similar to those 
of the Bayard soils, they are more silty and are better 
developed than the Bayard soils. They occur with 
Bridgeport and Havre soils but are darker colored, more 
silty, and better developed than those soils. 

The surface layer of Tripp soils ranges from about 7 
to 14 inches in thickness and is silt loam or loam. The 
subsoil is about 15 to 80 inches thick and is loam or silt 
loam. A zone of lime accumulation generally occurs in 
the lower subsoil, but in some places it 1s in the upper part 
of the silty parent material. In places the Tripp soils are 
underlain by coarser sediments. 

These well-drained soils are moderately permeable. 
They are high in natural fertility, have high available 
water capacity, and are easily worked. Surface runoff is 
slow, but wind erosion is a problem where the soils are not 
protected. 

The Tripp soils are well suited to irrigated and dryland 
crops and to native grass. Nearly all the acreage is cul- 
tivated; about half is irrigated. The main crops are win- 
ter wheat under dryland farming and corn, alfalfa, and 
sugar beets under irrigation. Only a few small areas are 
m native grass. 

Tripp-Keith silt loams, 0 to 1 percent slopes (TK).— 
This complex occurs in only a few areas in the county, 
but some are more than 160 acres in size. The complex 
is about 60 to 80 percent Tripp silt loam and 15 to 25 per- 
cent Keith silt loam. In about 15 percent of the acreage 
the ‘Tuipp soils are very deep and contain a buried soil 
that is thick and dark colored. Also in the complex are a 
few small areas of Cheyenne soils. 

The soils of this complex are good for irrigation and 
are suited to all crops grown in the county. To control 
erosion and maintain fertility, use stubble-mulch farmin 
and apply fertilizer according to needs indicated by field 
trials and soil tests. (Capability unit ITc~1, dryland ; I-1, 
irrigated; Silty range site; Silty to Clayey woodland site) 

Tripp-Keith silt loams, 1 to 3 percent slopes (TKA).— 
This complex is slightly higher than Tripp-Keith silt 
loams, 0 to 1 percent slopes, and has a smaller total acreage. 
It is more susceptible to erosion, though it is only slightly 
eroded. About 50 to 70 percent of the acreage is Tripp 
silt loam, and 25 to 40 percent is Keith silt loam. In- 
cluded are areas of Cheyenne soils. 

About half of this complex is irrigated. (Capability 
unit ITe-1, dryland; IIe-1, irrigated; Silty range site; 
Silty to Clayey woodland site) 


Ulysses Series 


The Ulysses series consists of deep, weakly developed, 
silty soils that formed in thick deposits of loess on uplands. 
These soils occupy high ridges and other sloping areas 
mostly in the northeastern part of the county. Slopes 
are chiefly rolling or hilly but are undulating in places. 

The surface layer is 6 inches thick and is very dark 
grayish brown. It has granular structure, is soft when 
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dry, and is very friable when moist. Except in culti- 
vated areas, this layer is free of lime. 

The subsoil is generally transitional between the surface 
layer and the parent material. This is a limy layer of 
silt loam that is about 5 inches thick and has weak, pris- 
matic structure. This layer is soft when dry and very 
friable when moist, and it is easily penetrated by roots. 

The parent material consists of light-colored very fine 
sandy loam that was deposited by wind and is high in 
content of lime carbonate. It is weakly prismatic in the 
upper part and is structureless in the lower part. It is 
soft when dry, very friable when moist, and easily pene- 
trated by roots. 

The Ulysses soils have the same kind of parent material 
as the Keith soils, but their surface layer is not so thick, 
and their subsoil is not so dark or so well developed. 
Ulysses soils ave darker than the Colby soils and are 
leached to a slightly greater depth. 

The surface layer of Ulysses soils ranges from 5 to 10 
inches in thickness and, when moist, from very dark 
grayish brown to dark grayish brown in color. Although 
the subsoil is generally transitional between the surface 
layer and the parent material, in some places it is a weakly 
developed horizon. The depth to lime carbonate ranges 
from 5 to 15 inches. 

The natural drainage of these soils is excessive. Perme- 
ability is moderate. Because slopes are steep in most 
places, the soils have rapid surface runoff and are very 
susceptible to water erosion where not protected. Their 
erodibility is increased by a low content of organic matter 
and a correspondingly low aggregation. The soils have 
high available water capacity but are droughty because 
much moisture is lost through runoff. Natural fertility is 
low. 

The Ulysses soils are best suited to native grass. Most 
areas are in grass, but small areas in fields of more pro- 
ductive soils are cultivated. The main crop is winter 
wheat. 

All the Ulysses soils in Deuel County occur closely with 
the Colby soils in mapping units that are complexes of 
Colby-Ulysses silt loams. ‘These mapping units are de- 
scribed under the heading “Colby Series.” 


Valentine Series 


Soils of the Valentine series occur on undulating to steep, 
hummocky slopes of the uplands and are deep, light 
colored, and sandy. They are the major soils on the roll- 
ing sands (seo fig. 9, p. 7), and they also occupy small 
areas on the more strongly sloping parts of the moderately 
sandy uplands. Slopes range from 8 to more than 30 
percent. 

These soils have a dark grayish-brown surface layer that 
is about 5 inches thick and has weak, granular structure. 
It is noncalcareous, loose, and very porous (fig. 30). 

Underlying the surface layer is parent material of brown 
fine sand that is thick, noncalcareous, loose, structureless, 
and very porous. It is easily penetrated by roots. 

The Valentine soils are lighter colored, more sandy, and 
less coherent than the Anselmo soils. They are steeper 
and slightly more sandy than Dunday soils and have a 
thinner surface layer. 

The darkened surface layer ranges from about 1 to 7 
inches in thickness and is loamy sand or fine sand. Its 
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Figure 30—Profile of Valentine fine sand. 


organic-matter content is generally low. In some places 
a slightly darkened transitional horizon, as much as 8 
inches thick, is between the surface layer and the parent 
material of light-colored sand. 

The Valentine soils ave excessively drained. Permea- 
bility is rapid. Natural fertility and the available water 
cupacity are low. These porous soils absorb all precipi- 
tation and have no runoff, but they are very susceptible to 
wind erosion if unprotected by plants. 

These soils are suitable only for grass, and nearly all the 
acreage is native grassland, On the moderately sandy up- 
lands, however, a few small areas adjacent to Anselmo soils 
are cultivated. 

Valentine fine sand, rolling (VaC)—Most of this soil 
occurs in a single large area southeast of Chappell where 
it makes up most of the sandhills (fig. 31). Here all of the 
soil is in native grass, and nearly all 1s only slightly eroded, 
though a few severely eroded spots are included. Small 
areas of this soil also occur with Anselmo soils on the mod- 
erately sandy uplands; most of these areas are cultivated 
and eroded.- (Capability unit VIe-5, dryland; Sands 
range site; Very Sandy woodland site) 

Valentine fine sand, hilly (VaD).—This soil occurs in 
only a small area southeast of Chappell, near the Colorado 
line. It occupies hummocky slopes of more than 15 percent 


-texture. 


and is sometimes called choppy sands, for the steepest parts 
have slonghed in some places and have formed a series of 
steps called catsteps. Because the surface is now stabilized 
under a cover of native plants, erosion is generally slight, 
but there are included spots that are severely eroded by 
wind. (Capability unit VITe-5, dryland; Choppy Sands 
range site; Very Sandy woodland site) 


Wann Series 


Soils of the Wann series are deep, dark, calcareous, and 
imperfectly drained. They are immature soils that formed 
on bottom lands along the South Platte River in moder- 
ately sandy alluvium underlain by gravel. Their surface 
is nearly level and commonly is channeled. (See fig. 8, 
p- 6.) 

These soils have a dark surface Jayer that is about 17 
inches thick and contains much lime carbonate. The top § 
inches of this layer is very dark gray, granular, and fri- 
able, but the lower part is very dark brown and has coarse, 
blocky structure. 

Stratified layers of calcareous alluvium make up the 
parent material. These layers consist mainly of structure- 
less sand and fine sandy loam, but a few, thin layers of 
fine-textured material occur in many places. Because the 
water table fluctuates, stains and mottles are common. 
Above the water table, roots easily penetrate this horizon. 

The underlying material is a mixture of loose sand 
and gravel that blocks the penetration of roots. 

The Wann soils have a sandier subsoil than the Las 
soils. They are deeper over gravel beds than the Las 
Animas soils and have a more coherent subsoil. 

The surface layer ranges from about 6 to 18 inches in 
thickness, from nearly black to very dark grayish brown 
in color, and from silt loam to very fine sandy loam in 
In some places there is a subsoil of very fine 
sandy loam to sandy loam, 4 to 10 inches thick, that is 
transitional between the surface horizon and the parent 
material. The parent material occurs at a depth of about 
18 inches. It consists mostly of fine sandy loam to sand and 
is considerably stratified. A few, thin, fine-textured strata 
occur in some places. The gravelly underlying material 


Figure 31—Landscape of Valentine soils. 
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is 80 to 40 inches below the surface. The water table 
fluctuates between the depths of 20 and 40 inches. 

In these imperfectly drained soils, permeability is mod- 
erate. Surface runoff is slow. Natural fertility is medi- 
um, The soils are easily worked but are likely to blow 
if they are not protected. 

The Wann soils are suited to native grass and to all 
cultivated crops grown in the county. Most of the acreage 
is used for irrigated crops, mainly corn and sugar beets, 
and the rest is in native grass. 

Wann loam (Wm).—This nearly level, slightly eroded 
soil is the only Wann soil in Devel County. It is inexten- 
sive and occurs in only a few, long areas that parallel the 
South Platte River. These areas are 15 to 160 acres in size. 
They are clissected by a few narrow channels that contain 
Las Animas soils, which are included. The channels are 
filed in fields that have been leveled for irrigation. 
(Capability unit IIw—4, dryland; Ilw-4, irrigated; Sub- 
irrigated range site; Moderately Wet woodland site) 


Wet Alluvial Land (Wx) 


Wet alluvial Jand is a miscellaneous land type that con- 
sists mainly of loose, stratified, light-colored sand and 
gravel. It occurs within and adjacent to the old channels 
of the South Platte River where sediments were recently 
deposited. (See fig. 8, p. 6.) It is generally very shal- 
low and contains a large amount, of gravel. In many 
places loamy material is in thin strata either on the sur- 
face or below the surface between strata of sand and 

ravel. The areas generally have a water table within 1 
to 2 feet of the surface and are flooded when the river is 
high. A good stand of grass covers areas that have loamy 
strata and are affected by a high water table. Gravelly 
spots lack a high water table and are nearly bare of grass. 
Figure 32 shows an area of Wet alluvial land. 

This land type is used for pasture. Mid and tall grasses 
dominate grassy areas, and annual weeds cover much of 
the land where grass is lacking. Most areas have a growth 
of cottonwoods and willows that forms a 80 percent canopy, 
or covering of leaves and branches. (Capability umit 
VIs-3, dryland; Very Shallow Porous range site; no 
woodland site) 


Figure 32—Landscape of Wet alluvial land. 


Formation and Classification 
of the Soils 


This section consists of three main parts. The first part 
explains how the factors of soil formation affect the de- 
velopment of soils in Deuel County. In the second part, 
after the soil series of the county have been placed into 
higher categories, each soil series and a soil typical of the 
series ave described. In the third part, data from mechan- 
ical and chemical analysis of selected soils are given in a 
table and the profiles of these selected soils are described. 


Factors of Soil Formation 


The soils in Deuel County and elsewhere have formed 
as a result of complex physical, chemical, and biological 
processes. The degree anc nature of soil development at 
a given location depends on the influence that each of the 
following factors have exerted: (1) kind of parent ma- 
terial, (2) climate, (3) plant and animal life, (4) relief 
and drainage, and (5) time. These five factors are im- 
portant in the formation of every soil in this county, and 
elsewhere, but at a given place some factors have more 
influence than others. 


Parent material 


The five kinds of parent material from which the soils 
in Deuel County formed are loess, alluvium, eolian sand, 
Tertiary sandstone, and Pleistocene gravel. The kinds of 
soils that formed on the different parent and geological 
materials are shown in figures 2, 4, 6, 8, 9, and 33. Most 
soils on uplands developed in silt deposited by wind, and 
some developed in eolian sand, residual sandstone, and 
Pleistocene gravel. The soils on benches developed in old 
sandy and silty alluvium that, in some places, has been 
recently shifted by wind. Some soils on benches have 
been considerably influenced by gravelly alluvium. The 
soils on bottom lands have no significant development. 
They consist of clayey, silty, sandy, and gravelly deposits 
that were recently laid down by water. 

The parent material of the silty soils on uplands con- 
sists mainly of a thin mantle of Peorian loess. The pres- 
ence of buried soils indicates that this material was de- 
posited during at least two different periods. 

The sandy soils of uplands developed in eolian sands. 
The sand in the largest area of these sandy soils was blown 
from the valley of Lodgepole Creek and deposited in a 
narrow band along the eastern side. Small areas of sand 
occur in the northeastern part. of the county where the 
wind blew away fine soil particles and left the coarse ones. 

The residual soils have developed on uplands in highly 
calcareous, silty and sandy material that was washed from 
the Rocky Mountains and deposited during Tertiary time. 
The Ogalalla formation is the main deposit on the Deuel 
County plain. This material is mostly sandy and, in some 
places, has been cemented with lime to form mortar beds. 
Soils formed in these calcareous, residual parent materials 
are generally on protruding knolls or knobs. In the sur- 
face layer of these soils are admixtures of recently de- 
posited Peorian loess. 

The gravelly parent materials on the uplands give rise 
to very shallow, shallow, and moderately deep soils. On 
slopes along the streams is unconsolidated coarse gravel 
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Figure 33.—Generalized southwest-northeast geological profile section across Deuel County, Nebraska, with associat 


DEUEL COUNTY, NEBRASKA 71 


that was deposited by water, probably in early to mid 
Pleistocene time. Since the gravel was deposited, the 
streams have been more deeply entrenched. 

In places these gravelly deposits have been recently 
covered by thin layers of Peorian loess. 


Climate 


Deuel County has a temperate, semiarid climate that is 
typical of the High Plains. Days are hot in summer but 
the nights are cool. Winters are cold, but occasional warm 
spells cause the soils to freeze and thaw. The growing 
season is rather short and averages about 133 days. The 
mean. annual temperature is about 48° F. 

Rainfall is low and varies from year to year in amount 
and distribution. Storms, which occur mainly in the 
spring, ave generally intense; water erosion is common 
on slopes. The mean annual rainfall is about 17 inches. 
Because leaching is incomplete, calcium carbonate accu- 
mulates in the lower subsoils of the well-developed soils. 
Some clays have also accumulated in the subsoils through 
leaching. The dark Chestnut soils with granular surface 
soil and prismatic, calcareous subsoil are the well-devel- 
oped zonal soils of the county. These soils primarily re- 
flect the influence of the climate and of the native grass 
vegetation. 

Winds have influenced the formation of most soils in 
the county. The long narrow incomplete ridges are the 
result of strong winds that blew from the northwest. The 
parent materials of loess and eolian sands were transported 
mainly by wind. In recent years all soils have gained or 
lost small amounts of windblown materials. 

By exerting a strong influence on the kinds of plants that 
grow on the zonal soils, the climate has exerted a powerful 
indirect influence on the formation of soils. 


Plant and animal life 


Various forms of plants and animals live on and in the 
soil and are active in the soil-forming processes. The 
changes brought about by these biological forces depend 
on the kinds of life and life processes peculiar to each plant 
or animal. The kinds of plants and animals that live on 
and in the soil are determined by climate, parent material, 
relief and drainage, age of the soil, and by associated 
plants and animals. Vegetation, to a great extent, is 
controlled by the climate. 

The well-developed Chestnut soils of Deuel County are 
largely the result of the effects of climate and of plants and 
animals on the parent material. These soils are zonal, 
and they are dark-colored soils typical of grasslands. 
They have developed under short and mid grasses, which 
have supplied abundant organic matter. The organic 
matter has been transformed into humus by micro-orga- 
nisms, earthworms, and other animal life, and by direct 
chemical reactions. Small burrowing animals and earth- 
worms influence soil formation by mixing the organic and 
mineral matter of the soil and by deepening the zone in 
which organic matter accumulates. They also keep the soil 
supplied with minerals by bringing unleached material to 
the surface. 


Relief and drainage 


The soils of Deuel County range from nearly level to 
steep. The slope gradient and the type of slope partly 
determine how much runoff will occur, how much water 


infiltrates the soil, and how much soil is likely to be lost 
through erosion. 

In Deuel County, the zonal soils that are nearly level 
or very gently undulating are the thickest and most 
strongly developed. They absorb more water than do 
sloping soils. Consequently, more vegetation is produced 
and that, in turn, produces more organic matter. Because 
of the additional moisture, leaching of soluble minerals 
and clay particles is deeper than in the more sloping soils. 
Thus, the thickest soils are formed on the gentlest slopes. 

The degree of soil development that takes place, within 
a given time on a particular kind of parent material and 
under a cover of similar plants, depends mostly on the 
amount of water entering and passing through the soil. 
Generally, profile development 1s thinner on the steeper 
slopes because runoff and erosion are greater. The lime 
zones in steep soils are at or near the surface because there 
has been little leaching and slow soil development. 

Soils that have formed on similar parent material under 
similar vegetation but that differ in relief and drainage 
may be grouped in sequences called catenas. In Deuel 
County the Scott, Richfield, Keith, Ulysses, and Colby soils 
forma catena. In this catena the soils are arranged pro- 
gressively from the low-lying Scott to the strongly sloping 
Colby. The Scott soils receive and retain the greatest 
amount of moisture and the Colby the least. 

By affecting drainage, relief is important in soil de- 
velopment. Poorly drained depressions have a claypan 
because much colloidal clay has been leached into the 
subsoil. 

Organic materials decay slowly in wet areas that have a 
high water table. Saline or alkali soils develop in places 
where the underlying water contains an excess of salts. 
Through the process of upward leaching and evaporation, 
the excessive amounts of soluble salts are deposited in 
the soil profile. 

Time 

The development of soils from the various kinds of par- 
ent material requires considerable time that varies accord- 
ing to the kinds of parent material. Surface soils become 
darkened when organic matter, mainly that from decayed 
plants, is added to the soil. During periods of rainfall, 
calcium carbonate and other soluble minerals are leached 
from the surface horizons. Clay is also leached from the 
A horizon and is deposited in the B horizon, but this proc- 
ess is slow and depends on how fast materials weather in 
the upper horizons. Soils with well-defined and genet- 
ically related horizons have developed on parent materials 
that have been in place for a long time. Most of the allu- 
vial soils on bottom land consist. of materials that have 
been in place for only a short time. 

More time is required for normal soils to develop in the 
resistant, coarse, rocky parent, material than is required 
in parent materials that are finely divided and nonresist- 
ant. The Valentine, Dix, and Canyon soils ave imma- 
turely developed and are young. All these soils developed 
from resistant parent materials. The parent materials 
of Valentine soils are coarse and sandy; those of the Dix 
soils are gravelly; and those of the Canyon soils-ave rocky. 
The parent materials of the mature Keith soils are nonre- 
sistant and silty. The Colby and other soils on steep 
slopes have had their matertals constantly removed by 
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geologic erosion and, therefore, lack distinct, genetically 
related horizons. 

Some soils in Deuel County have been in place long 
enough to reach equilibrium with their environment. 
These soils are mature. The most mature soils in the 
county are on nearly level, silty uplands and benches. 
They have distinct, genetically related horizons. 


Classification of Soils 


Soils are grouped in narrow classes so that knowledge 
about their behavior can be organized and applied within 
farms and ranches and within a small area such as a 
county. They are also grouped in broad classes for study 
and comparison in the United States and in other large 
areas. Following the comprehensive system of soil classi- 
fication. used in the United States (3), the soils of Deuel 
County are grouped into four major categories. Begin- 
ning at the highest and broadest these categories are order, 
great soil group, series, and type. In table 10 the soil 
series in the county are classified in higher categories. 
Suborder and family categories have also been recognized, 
but they have not been fully developed and thus are not 
used in classifying the soils of Deuel County. 

The soil type, which is the lowest category, is a sub- 
division of a soil series based on the texture of the surface 
soil. Keith silt loam and Keith fine sandy loam are two 
soil types within the Keith series. 

The soil phase, which is not itself a category in the soil 
classification system, is a subdivision of any class but is 
most commonly used as a seement of the soil type. Keith 
silé loam, 8 to 5 percent slopes, and Keith silt loam, 8 to 5 
percent slopes, eroded, are slope and eroded phases of the 
Keith silt loam soil type. Many of the mapping units 
shown on the detailed soil map are soil types or soi] phases. 


Soil orders 


Classes in the highest category of the classification sys- 
tem are the zonal, intrazonal, and azonal orders (77). 

Soils in the zonal order have distinct, genetically related 
horizons that reflect the predominant influence of the 
active factors of soil formation, climate and living orga- 
nisms, mainly vegetation. 

Soils within the intrazonal order have more or less well 
developed soil characteristics that reflect the dominant 
influence of the local factors of relief or parent material 
over the normal effects of climate and vegetation. 

The azonal order consists of soils that Jack distinct, 
genetically related horizons because of youth, resistant 
parent material, or steep topography. 


Great soil groups 


The soils of Devel County are classified into seven great 
soil groups (1). This category is the most useful and 
widely used grouping of the higher categories. ‘The seven 
great soil groups in the county are described in the follow- 
ing paragraphs. 

The Alluvial soils of Denel County occur principally in 
the valleys of the South Platte River and Lodgepole 
Creek. They also occur in uplands along small inter- 
mittent drainageways. They are azonal soils on stream- 
laid sediments of first bottoms and low tervaces. They 
make up about 5 percent of the acreage in Devel County. 


Alluvial soils have little, if any, profile development, for 
the soil-forming processes have had little direct effect. 
The properties of these soils are similar to those of their 
parent materials. ATluvial soils range widely in reaction, 
texture, and natural drainage. 

Chestnut soils amount to about 83 percent of the total 
land area of Deuel County. They are zonal soils that de- 
veloped in a temperate, semiarid climate under mixed 
mid and short grasses. 

The A horizon is dark colored, and the plow layer is 
about 2 to 4 percent organic matter. The A horizon is 
normally granular in structure and about neutral in re- 
action. The B horizon is dark colored, and its macro- 
structure is weak to moderate and prismatic. Microstruc- 
ture is weak to moderate and subangular blocky. The 
lower B horizon normally contains free lime carbonate. 
The C horizon consists of parent material that is calcare- 
ous and only slightly altered. 

Lithosols in Deuel County are rocky and gravelly, and 
they range from about 0 to 20 inches in thickness. ‘These 
azonal soils are principally rolling to steep. They amount 
to about 7 percent of the acreage in the county. Vegeta- 
tion. is sparse and consists mainly of short grasses. 

Lithosols have an AC profile, though some have a very 
weakly developed B horizon. The A horizon is usually 
thinner and lighter colored than is that in adjacent Chest- 
nut soils. The C horizon in the Lithosols of Deuel County 
contains little unconsolidated material. 

The Planosols in Deuel County are on upland flats and 
make up 2 percent of the total land area. These soils 
formed under grass, mainly from medium-textured loess. 
Through eluviation and illuviation, clay has moved out 
of the A horizon, and has accumulated in the subsoil, 
where it has formed a compact, fine-textured claypan. 

The Planosols have a moderately dark Al horizon, 4 to 
10 inches thick. They normally have a thin, gray, leached 
A2 horizon that is directly underlain by the claypan of 
the B horizon. In some places the A2 horizon is absent 
or faint in Devel County. The claypan of the B2 horizon 
is thick and quite compact. It has prismatic structure and 
is plastic when moist. and hard when dry. 

The Regosols of Deuel County cover about 2 percent of 
the land area. These soils are on eolian sands and silts. 
They have weakly developed profiles. The typical pro- 
file includes an A, an AC, and a C horizon. In a few 
places a very weak B horizon occurs. Regosols developed 
in this county where materials are coarse, the topography 
is steep, and time was too short for distinct profiles to 
develop. 

The A horizon is thin and about the same color as that 
in associated Chestnut soils. The AC horizon consists of 
slightly altered material that is transitional between that 
in the A and C horizons in texture, color, and structure. 
Unweathered or only slightly weathered sands and silts 
make up the C horizon. 

The Solodized-Soloneta soils make up slightly less than 
1 percent of the land area. These intrazonal soils are 
loamy and occur on nearly level uplands that have re- 
stricted drainage. The soils are high in exchangeable 
sodium. They have a well-defined, columnar B2 horizon 
that contains considerably more clay than the A horizon. 
Most. profiles show some evidence of degradation. The 
Solodized-Solonetz soils of Devel County are not nor- 
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10.—Classtfication and principal characteristics of soil series 


Great soil group 


Chestnut_._______ 
Chestnut__.-..--- 
Chestnut (inter- 
grading toward 
Regosol). 
Chestnut (inter- 
grading toward 
Regosol). 
Lithosol.__-.----- 


Chestnut... 2-22. 


Chestnut__.-__ 2. 


Regosol...---.--- 


Solodizcd-Solonetz_ 


Chestnut (inter- 
grading toward 
Regosol). 

Regosol____---.-- 


Chestnut_..2 222 - 


Alluvial. _...-2-_- 


Chestnut_.-.-_-_- 


Chestnut 2222. 
Alluvial. .-_.----- 


Alluvial. 222-2222 e 


Solonchak...-__._ 


Chestnut._____ 2. 


Chestnut... 22__ 


Chestnut__-.-2.__ 


Chestnut (inter- 
grading toward 
Regosol). 

Regosol___-_-_-__- 


Alluvial. 22-222 


Soil order 


Zonal. -- 


Zonal._---- 


Zonal. ____- 


Zonal... - 


Zonak..__.. 


Azonal.____ 


Intrazonal_. 


Zonal. ...-- 


Dominant texture 
in subsoil 


Sandy clay loam 
or clay loam. 

Fine sandy loam_. 

Fine sandy loam_- 

Very fine sandy 
loam, 

Limy, partly 
weathered sand- 
stone. 


Sandy loam or 
loam. 


Loam 2seesecuces 
Silt loam. -.---_-- 
Silty clay._--_.--_ 
Gravelly loam or 


gravel, 


Fine sand_._.--.-.- 


Silty clay loam____ 


Very fine sandy 
loam. 


Silt loam or light 
silty clay loam. 
Silty clay loam_._- 
Siltv clay loam or 

clay loam. 

Gravelly loamy 
sand. 

Clay loam or 
sandy clay 
loam. 

Silty clay loam__-. 


Silty elay loam__-- 


Loam or clay loam. 


Silty clay_-.------ 
Silt loam or light 

silty clay loam. 
Silt loam_.__.._.-. 


Fine sand... ----- 


Fine sandy loam__ 


Parent material 


Relief and position 
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Natural drainage 
class 


Mixed colian silt 
and gravel. 
Eolian sand and 

silt. 
Old sandy allu- 
vium, 


Silty caleareous 
ecolluvium and 
alluvium. 

Mixed eolian silt 
and calcareous 
Tertiary sand- 
stone. 

Mixed eolian silt, 
sand, and 
gravel. 

Old alluvial silt 
mixed with sand 
and gravel. 

Calcareous 
Peorian loess. 


Peorian loess... .- 


Mixed eolian silt 
and gravel. 


Eolian sand_.___.. 


Peorian loess and 
silty colluvium, 


Recent silty allu- 
vium. 


Peorian loess... -- 


Peorian loess__.._. 


Recent silty allu- 
vium, 

Recent sandy 
alluvium over 
gravel. 

Recent silty 
alluvium. 


Old silty 
alluvium. 
Peorian loess._...- 


EBolian silt mixed 
with calcareous 
Tertiary 
sandstone. 

Peorian loess.__..- 


Old silty 
alluvium. 


Calcareous 
Peorian loess. 


FEolian sand___.-__ 
Recent sandy 


alluvium over 
gravel. 


Undulating to roll- 
ing upland. 

Nearly level to roll- 
ing upland. 

Nearly level bench- 
land. 


Nearly level to very 
gently sloping 
benehland. 

Undulating to steep 
upland. 


Nearly level to roll- 
ing upland and 
benchland. 

Nearly level to very 
gently sloping 
benchland. 

Undulating to hilly 
upland. 


Nearly level to very 
gently sloping 
upland. 

Rolling to steep up- 
land. 


Nearly level to very 
gently sloping 
upland. 

Swales in nearly 
level to very 
gently sloping 
upland. 

Nearly level to very 
gently sloping 
bottom land. 

Nearly level to roll- 
ling upland. 

Nearly level upland_ 

Nearly level bottom 
land. 

Nearly level to very 
gently sloping 
bottom land. 

Nearly level bottom 
land. 


Near level benchland. 


Nearly level to very 
gently sloping 
upland. 

Nearly level to hilly 
upland. 


Nearly level upland 
depressions. 

Nearly level to very 
gently sloping 
benchland. 

Undulating to hilly 
upland, 


Undulating to steep, 
hummocky 
upland. 

Nearly level bottom 
land. 


Well drained. 


Somewhat exces- 
sively drained. 
Somewhat exces- 
sively drained. 


Well drained. 


Somewhat exces- 
sively to exces- 
sively drained. 


Well drained to 


somewhat exces- 


sively drained: 
Well drained. 


Well drained to 
excessively 
drained. 

Moderately well 
drained. 


Excessively 
drained. 


Excessively 
drained. 


Well drained. 


Well drained 


Well drained. 


Well drained. 

Imperfectly 
drained. 

Imperfectly 
drained. 


Poorly drained. 
Moderately well 


drained. 
Well drained. 


Well drained. 


Poorly drained. 


Well drained. 


Well drained to 
excessively 
drained. 

Excessively 
drained. 


Imperfectly 
drained. 
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mally continuous in large areas but occur mostly in local 
spots. 

P Only about 200 acres of Solonchak soils occur in Deuel 
County. These soils are loamy and poorly drained, and 
they have a high concentration of soluble salts. They 
occur on the nearly level bottom lands of Lodgepole Creek 
and the South Platte River. This group of soils lack 
clearly differentiated horizons. In this county they occur 
in local areas and are not continuous. 


Soil series 


This subsection was prepared for those who need more 
detailed information about the soils in the county than is 
given elsewhere in the report. In the following pages, 
each soil ‘series is described generally and a profile of a 
soil typical of the series is described in detail. 

For some horizons the pH values and soluble salt per- 
centages are given. The pH values and soluble salt per- 
centages were determined in a suspension of two parts 
water and one part soil. The glass electrode was used to 
determine pH values, and the dip-type electrode was used 
to determine soluble salt percentages. 


ALTVAN SERIES 


In the Altvan series are moderately well developed, slop- 
ing Chestnut soils of the uplands. These soils developed 
in 20 to 388 inches of mixed silty and sandy material that 
was deposited partly by water and partly by wind. 
Underlying materials consist of calcareous, mixed sand 
and gravel. Altvan soils are deeper and less gravelly than 
Dix soils and are more silty than the Chappell soils. They 
are less silty than the Keith soils. Altvan soils are more 
clayey in their subsoils than Rosebud soils and are over 
beds of Pleistocene sands and gravels instead of calcareous 
Tertiary sandstone. 

Profile of Altvan loam (about 0.2 mile north and 200 
feet west of the southeast corner of sec. 9, T. 18 N., R. 45 
W.; native grassland) : 


A1—0 to 7 inches, grayish-brown (10YR 5/2) loam, very dark 

grayish brown (10YR 3/2) when moist; weak, fine, 

granular structure; slightly hard when dry, very fri- 
able when moist; noncaleareous; abrupt, smooth 
boundary. 

to 15 inches, dark grayish-brown or grayish-brown 

(10YR 4.5/2) sandy clay loam, very dark grayish 

brown (10YR 3.5/2) when moist; moderate, coarse, 

prismatie structure breaking to weak, medium, sub- 
angular blocky structure; hard when dry, friable when 
moist; nonealeareous ; abrupt, smooth boundary. 

B22t—15 to 20 inches, light brownish-gray (10YR 6/2) sandy 
clay loam, dark grayish brown (10YR 4/2) when 
moist; moderate, coarse, prismatic structure breaking 
to weak, medium, subangular blocky structure; hard 
when dry, friable when moist; noncalcareous ; abrupt, 
smooth boundary. 

B3—20 to 27 inches, pale-brown (10YR 6/3) sandy-clay loam, 
dark grayish brown or dark brown (10YR 4/2.5) 
when moist; thin lenses of gravel; moderate, coarse, 
prismatic structure; slightly hard when dry, very 
friable when moist; noncalcareous; abrupt, smooth 
boundary. 

Cca—27 to 34 inches, light-gray (10YR 7/2) silt loam, grayish 
brown (10YR 5/2) when moist; thin lenses of gravel; 
structureless; slightly hard when dry, friable when 
moist; highly calcareous; much soft, white lime; clear, 
wavy boundary. 

IIC—34 to 60 inches, highly calcareous mixed sand and fine 
gravel; structureless; loose when dry or moist but 
fine particles in upper part gives horizon slight coher- 
ence when wet. 


B21t-—7 


The A horizon ranges from 5 to 10 inches in thickness. 
The subsoil averages about 18 inches in thickness, but the 
range is 10 to 20 inches. The subsoil ranges from heavy 
loam to clay loam but is generally sandy clay loam or clay 
loam. The lower subsoil is noncaleareous or calcareous. 
In many places, especially in the shallow soils, the Cca 
horizon does not occur. Throughout the profile gravel 
ranges from a trace to much, but the gravel content 1s not 
great enough in any place for Altvan soils to be classified 
gravelly. 

ANSELMO SERIES 

The Anselmo series consists of Chestnut soils that are 
deep, are immature, and developed in a mixture of eolian 
sand and silt. ‘They occur on uplands on the single and 
complex slopes of nearly level to rolling topography. 
Anselmo soils are scattered in small areas between the 
sandier Valentine soils and the siltier Keith soils. The 
Anselmo soils are darker and more developed than the Val- 
entine soils. They have a sandier subsoil, are lighter 
ores and are less well developed than the silty Keith 
soils. 

Profile of Anselmo fine sandy loam (about 0.2 mile north 
and 500 feet west of the southeast corner of sec, 32, T. 14 
N., R. 42 W.; fallow cropland) : 


Aip—0 to 7 inches, grayish-brown (10YR 5/2) light fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, fine, granular structure; soft when dry, 
very friable when moist; noncalcareous; abrupt, 
smooth boundary. 

A12—7 to 10 inehes, dark grayish-brown (10YR 4/2) fine sandy 
loam, very dark grayish brown (10YR 38/2) when 
moist ; weak, coarse, prismatic structure; slightly hard 
when dry, very friable when moist; nonealeareous; 
clear, smooth boundary. 

B1i—10 to 27 inches, brown (10YR 5/3) light fine sandy loam, 
dark brown (10YR 4/3) when moist; weak, coarse, 
prismatic structure; slightly hard when dry, very 
friable when moist; noncalcareous; clear, smooth 
boundary. 

B2—27 to 44. inches, grayish-brown (10YR 5/2) fine sandy loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
coarse, prismatic structure; slightly hard when dry, 
very friable when moist; noncalcareous; gradual, 
smooth boundary. 

C1—44. to 50 inches, pale-brown (10YR 6/8) loam, brown 
(10YR 5/3) when moist; structureless; slightly hard 
when dry, very friable when moist; noncalcareous; 
gradual, smooth boundary. 

C2—50 to 60 inches, very pale brown (10YR 7/8) fine sandy 
loam, pale brown (10YR 6/3) when moist; structure- 
less; slightly hard when dry, very friable when moist ; 
nonealcareous, 


When moist, the A horizon ranges from very dark gray- 
ish brown to dark grayish brown. It is 6 to 16 inches 
thick. The surface soil is fine sandy loam, sandy loam, 
loamy fine sand, or loamy sand. The subsoil fanges from 
12 to 80 inches in thickness and, in some places, is a transi- 
tional zone between the A and C horizons. It is light fine 
sandy loam or heavy fine sandy loam. The parent ma- 
terials are mixtures of sand and silt and range from hght. 
loam to loamy sand. These materials are sometimes cal- 
careous in the lower C horizon. 


BAYARD SERIES 


The Bayard series consists of Chestnut soils that inter- 
gerade toward Regosols. These deep, immature soils devel- 
oped in a mixture of calcareous alluvial sand and silt. 
They occur on high bottoms and stream terraces on nearly 
level slopes along Lodgepole Creek and the South Platte 
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River. Bayard soils are sandier in their upper horizons 
than the Cheyenne soils and are deeper ‘and less gravelly. 
They are deeper, have more uniform texture, and are less 
gravelly than Chappell soils of the high terraces. Bayard 
soils occupy positions similar to those of Tripp soils but 
are sanclier and less well developed. 

Profile of Bayard fine sandy loam (about 0.15 mile 
north and 50 feet east of the southwest corner of sec. 23, 
T. 13 N., R. 45 W.; irrigated field) : 


Alp—0O to 10 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 38/2) when 
moist; weak, fine, granular structure; soft when 
dry, very friable when moist; slightly calcareous; 
abrupt, smooth boundary, 

A12—10 to 19 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10¥R 3/2) when 
moist; weak, coarse, blocky structure; soft when dry, 
very friable when moist; slightly calcareous; clear, 
smooth boundary. 

AC—19 to 28 inches, light brownish-gray (1lOYR 6/2) fine 
sandy loam, dark grayish brown (10¥R 4/2) when 
moist; weak, coarse, blocky structure; soft when dry, 
very friable when moist; highly calcareous; clear, 
smooth boundary. 

C1—28 to 36 inches, light-gray (1O0YR 7/2) light fine sandy 
loam, grayish brown (10YR 5/2) when moist; weak, 
coarse, prismatic structure; soft when dry, very fri- 
able when moist; highly caleareous; gradual, smooth 
boundary, 

C2—36 to 46 inches, light-gray (10YR 7/2) fine sandy loam 
light brownish gray (10YR 6/2) when moist; struc- 
tureless; soft when dry, very friable when moist; 
highly caleareous; gradual, smooth boundary. 

C3—46 to 54 inches, light-gray (10YR 7/2) loamy fine sand, 
light brownish gray (LOYR 6/2) when moist; struc- 
tureless; soft when dry, very friable when moist; 
highly calcareous; abrupt, smooth boundary. 

Alb1—54 to 56 inches, light-gray (10YR 7/2) very fine sandy 
loam, grayish brown (1OYR 5/2) when moist; struc- 
tureless; soft when dry, very friable when moist; 
highly calcareous; abrupt, smooth boundary. 

Alb2—56 to 62 inches, light brownish-gray (10YR 6/2) silt 
loam, dark grayish brown (10Y¥R 4/2) when moist; 
structureless; soft when dry, very friable when 
moist; highly calcareous. 


The A horizon of the Bayard soils ranges from about 10 
to 20 inches in thickness. It is noncalcareous in some 
places. In some places the AC horizon is as much as 9 
inches thick, but in other places it is missing. In many 
places the parent material consists of stratified layers of 
loamy sand and very fine sandy loam. Silt loam strata 
occur deep in the C horizon in many places, Bayard soils 
contain small amounts of gravel in a few places. 


BRIDGEPORT SERIES 


The Bridgeport series consists of Chestnut soils that 
intergrade toward Regosols. These deep, immature soils 
developed in light-colored, colluvial-alluvial materials that 
consist. of highly calcareous, mixed silt and sand. They 
occur with the Tripp soils on the nearly level to very 
gently sloping stream terraces, but are lighter colored, 
slightly sandier, more limy, and less well developed. 

Profile of Bridgeport loam (about 0.25 mile east and 
250 feet north of the southwest, corner of the NW1, of sec. 
18, T. 12 N., R. 44 W.; irrigated field of beans) : 

Alp—0O to 8 inches, light brownish-gray (10YR 6/2) loam, 
very dark grayish brown or dark grayish brown 
(LOYR 8.5/2) when moist; weak, fine, granular struc- 


ture; soft when dry, very friable when moist; highly 
calcareous; abrupt, smooth boundary. 
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AC—8 to 14 inches, light brownish-gray (10 YR 6/2) very fine 
sandy loam, dark grayish brown (10YR 4/2) when 
moist; weak, coarse, blocky structure; soft when dry, 
very friable when moist; highly calcareous; clear, 
smooth boundary. 

C1—14 to 19 inches, light-gray (10YR 7/2) very fine sandy 

loam, grayish brown (10YR 5/2) when moist; weak, 

coarse, blocky structure; soft when dry, very friable 
when moist; highly calcareous; clear, smooth 
boundary. 

to 22 inches, light-gray (10YR 7/2) silt loam, dark 

grayish brown or grayish brown (10YR 4.5/2) when 

moist; weak, coarse, blocky structure; slightly hard 
when dry, very friable when moist; highly calcareous ; 
clear, smooth boundary. 

C83—22 to 35 inches, light-gray (1LOYR 7/2) light very fine 

sandy loam, grayish brown (10¥R 5/2) when moist; 

structureless ; soft when dry, very friable when moist ; 
highly calcareous; gradual, smooth boundary. 

to 60 inches, light brownish-gray (10YR 6/2) light 

fine sandy loam, grayish brown (10Y¥R 5/2) when 

moist; structureless; soft when dry, very friable when 
moist ; highly calcareous ; 14%4-inch layer of dark-brown 
(10¥R 3/3, moist) silt loam in upper part. 


When moist, the A horizon ranges from very dark gray- 
ish brown to dark grayish brown. It is very fine sandy 
loam to silt loam. The AC horizon ranges from 6 to 20 
inches in thickness and from silt loam to very fine sandy 
loam in texture. The C horizon is stratified with lght- 
colored sand and silt but consists mainly of very fine sandy 
loam to silt loam. Fine sandy loam and loamy sand are 
comnion deep in the profile. 


C2—19 


C4—35 


CANYON SERIES 


In the Canyon series are Lithosols that developed 
on highly calcareous residuum of Tertiary sandstone. 
These soils are 10 to 20 inches deep. They occur chiefly 
in undulating to steep uplands on knolls surrounded by 
other soils. Canyon soils occur with Rosebud soils but 
are shallower and not so well developed. 

Profile of Canyon loam (about 50 feet west and 40 feet 
south of the northeast corner of sec. 33, T. 18 N., R. 46 W.; 
native grassland) : 

A1l—0 to 6 inches, grayish-brown (10YR 5/2) loam, very dark 
grayish brown (10YR 3/2) when moist; many hard 
fragments of sandstone; weak, fine, granular struc- 
ture; soft when dry, very friable when moist; highly 
caleareous; abrupt, smooth boundary. 

C—6 to 11 inches, partly weathered sandstone of loamy tex- 
ture; contains hard fragments of sandstone; nearly 
white but slightly darkened by organic matter ; highly 
ealeareous; abrupt, wavy boundary. 

R—11 to 24 inches, weakly consolidated white Tertiary sand- 
stone; highly calcareous. 

The depth to the weakly consolidated Tertiary sand- 
stone is the principal variation of the Canyon soils in 
Deuel County. In most places this depth ranges from 
10 to 20 inches, but unweathered bedrock crops out in 
many small areas. Rock fragments range from few to 
many on the surface and in the upper part of the profile. 


CHAPPELL SERIES 


The Chappell series consists of weakly to moderately 
developed Chestnut soils. ‘These soils of the uplands and 
high terraces developed on slopes in 20 to 86 inches of 
mixed silty and sandy material that was deposited partly 
by water and partly by wind. Mixed, calcareous sand 
and gravel is the underlying material. Chappell soils are 
deeper over sand and gravel than the Dix soils. Except 
that they are coarser textured, Chappell soils are similar 
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to Altvan soils in profile characteristics. Chappell soils 
resemble the Rosebud fine sandy loams but developed from 
mixed sand and silt over gravel rather than from calear- 
eous Tertiary sandstone. 

Profile of Chappell sandy loam (about 0.8 mile north 
and 0.25 mile east of the southwest corner of sec, 28, T. 14 
N., R. 46 W.; native grassland) : 


A1l—O to 7 inches, grayish-brown (10YR 5/2) heavy sandy 
loam, very dark grayish brown (10YR 38/2) when 
moist; weak, fine, granular structure; soft when dry, 
very friable when moist; nonecaleareous; abrupt, 
smooth boundary. 

B2—7 to 17 inches, grayish-brown (10¥R 5/2) heavy sandy 
loam, very dark grayish brown (10Y¥R 3/2) when 
moist; weak, coarse, prismatic structure ; slightly hard 
when dry, friable when moist; noncalcareous; clear, 
smooth boundary. 

C1—17 to 25 inches, light brownish-gray (10YR 6/2) coarse 
sandy loam, dark grayish brown (10YR 4/2) when 
moist; weak, coarse, prismatic structure; soft when 
dry, very friable when moist; noncaleareous; abrupt, 
smooth boundary. 

Cea—25 to 35 inches, white (10YR 8/2) gravelly loamy sand, 
brown (10YR 5/3) when moist; structureless; soft 
when dry, very friable when moist; highly calcareous; 
weak clods formed by cementation; gradual, smooth 
boundary, 

TIC-—-35 to 60 inches, loose, highly calcareous sand and gravel. 


Both the A horizon and the subsoil range from sandy 
loam to light loam. The A horizon ranges from about 
6 to 15 inches in thickness, and the subsoil ranges from 
10 to 20 inches. The amount of gravel in the solum ranges 
from little to much, but no horizon contains enough gravel 
for it to be classified gravelly. 


CHEYENNE SERIES 


The Cheyenne series consists of weakly developed Chest- 
nut soils that formed on gravelly, colluvial-alluvial de- 
posits on fans and high terraces. The development of 
these soils has been considerably influenced by recent col- 
luvial-alluvial deposits consisting of mixed silty and sandy 
material of local origin. The parent materials of nor- 
mally noncalcareous, stratified sand and gravel occur at a 
depth of 20 to 36 inches. Cheyenne soils occur in posi- 
tions similar to those of Chappell soils but are not so sandy 
and gravelly. They are more gravelly and shallow than 
Tripp soils and do not contain so much silt. Cheyenne 
soils are younger and less well developed than the more 
sloping Altvan soils, 

Profile of Cheyenne loam (about 0.3 mile north and 
200 feet. west. of the southeast corner of sec. 11, T. 13 N., 
R. 46 W.; fallow cropland) : 


Alp—0O to 6 inches, grayish-brown (10YR 5/2) light loam, 
very dark grayish brown (10¥R 3/2) when moist; 
many scattered small pebbles; weak, fine, granular 
structure; soft when dry, very friable when moist; 
nonealcareous ; abrupt, smooth boundary. 

A12—6 to 16 inches, dark-gray or gray (10YR 4.5/1) loam, 
very dark brown (10YR 2/2) when moist; many scat- 
tered small pebbles; weak, coarse, blocky structure; 
slightly hard when dry, very friable when moist; non- 
calcareous ; clear, smooth boundary. 

AC—16 to 22 inches, grayish-brown (10YR 5/2) light loam, 
very dark grayish brown or dark grayish brown 
(10YR 3.5/2) when moist; many scattered fine peb- 
bles; weak, coarse, blocky structure; soft when dry, 
very friable when moist; noncalcareous; clear, 
smooth boundary. 

C1—22 to 82 inches, light brownish-gray (10YR 6/2) gravelly 
sandy loam, dark grayish brown (10YR 4/2) when 
moist; high content of gravel; structureless; loose 


when dry, loose when moist; noncalcareous; clear, 
smooth boundary. 

C2—32 to 44 inches, grayish-brown (10YR 5/2) sandy loam, 
dark grayish brown (10YR 4/2) when moist; struc- 
tureless; soft when dry, very friable when moist; 
noncaleareous. 

The AC horizon ranges from 6 to 16 inches in thickness. 
The solum ranges from loam to light loam. The depth to 
the underlying sand and gravel ranges from 20 to 86 mches 
or slightly more. The profile is generally noncalcareous, 
but there is calcareous sand and gravel in a few places. 


COLBY SERIES 


The Colby soils are calcareous Regosols that developed 
m thick deposits of Peorian loess. These azonal soils 
occur mainly on convex slopes and ridges in hilly topog- 
raphy. The Colby soils have a thinner Al horizon and 
a less dark solum than the Ulysses and Keith soils and 
are more calcareous and more weakly developed. Colby 
soils are steeper than the Ulysses and Keith soils but 
formed from the same kinds of parent material. 

Profile of Colby silt loam (about 0.1 mile north and 
100 feet west of the southeast corner of the NW14 of sec. 
6, T. 14 N., R. 41 W.; eroded soil allowed to return to 
grass) : 

A1—O to 6 inches, grayish-brown or light brownish-gray (10YR 
5.5/2) silt loam, very dark grayish brown or dark 
grayish brown (10YR 8.5/2) when moist; weak, fine, 
granular structure; soft-when dry, very friable when 
moist; highly calcareous; clear, smooth boundary. 

AC—6 to 9 inches, light brownish-gray (10YR 6/2) silt loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
coarse, prismatic structure; soft when dry, very fri- 
able when moist; highly calcareous; clear, smooth 
boundary. 

C—9 to 60 inches, light-gray or very pale brown (10YR 7/2.5) 
silt loam, brown or pale brown (10YR 5.5/3) when 
moist; structureless ; soft when dry, very friable when 
moist ; highly calcareous, 


The A horizon ranges from 8 to 7 inches in thickness. 
Tt ranges from very dark grayish brown to dark grayish 
brown when moist. The thin AC horizon is missing in 
some places. The C horizon ranges from silt loam to very 
fine sandy loam. 

DAWES SERIES 

The intrazonal Dawes soils are deep, dark Solodized- 
Solonetz soils that have a claypan. They developed 
mainly in calcareous Peorian loess on nearly level slopes 
that have no drainageways. The Dawes soils have more 
clay in their subsoil, are more strongly developed, and 
are less well drained than. the Richfield, Keith, Kcuma, or 
Rosebud soils. Dawes soils are deep over calcareous 
Pleistocene gravel, but the Rosebud soils are moderately 
deep over calcareous Tertiary sandstone. Dawes soils have 
better drainage and have less clay in their subsoil than 
the Scott soils. 

Profile of Dawes loam (about 0.2 mile south and 250 
feet east of the northwest corner of the NE14 of sec. 22, 
T. 12 N., R.46 W.; field in rye stubble) : 

Alp—O to 5 inches, grayish-brown (10YR 5/2) loam, very dark 
grayish brown (10YR 3/2) when moist; few scattered 
pebbles; weak, fine, granular structure; soft when 
dry, very friable when moist; nonealeareous; abrupt, 
smooth boundary. 

A2—5 to 7 inches, gray (10YR 6/1) silt loam, dark gray or 


dark grayish brown (10YR 4/1.5) when moist; few 
scattered pebbles ; weak, coarse, blocky structure; soft 
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when dry, very friable when moist; noncalcareous ; 
abrupt, smooth boundary. ~ 

B21t—7 to 18 inches, dark-gray or gray (10YR 4.5/1) silty 
clay, very dark brown (10YR 2/2) when moist; few 
scattered pebbles; strong, medium, columnar struc- 
ture breaking to strong, fine, angular blocky structure ; 
distinctly rounded caps on columns; hard when dry, 
firm when moist; nonealcareous; clear, smooth 
boundary. 

B22t—13 to 18 inches, pale-brown (10YR 6/8) silty clay loam, 
dark brown (10YR 4/3) when moist; few scattered 
pebbles; moderate, medium, prismatic structure 
breaking to moderate, fine and medium, angular blocky 
structure; hard when dry, friable when moist; non- 
calcareous; clear, smooth boundary. 

C1—18 to 21 inches, very pale brown (10YR 7/8) silt loam, 
brown (10YR 5/3) when moist; few scattered peb- 
bles; weak, coarse, prismatic structure; soft when 
dry, very friable when moist; noncalcareous; abrupt, 
smooth boundary. 

Cca~—21. to 386 inches, very pale brown (10YR 8/3) silt loam, 
pale brown (10YR 6/3) when moist; few scattered 
pebbles; structureless; soft when dry, very friable 
when moist; highly calcareous; abrupt, wavy 
boundary. 

IIC—36 to 46 inches, mixed, calcareous, fine and medium 
Pleistocene gravel that is waterworn and rounded. 


A noticeable amount of small pebbles is scattered on 
the surface. The Al horizon ranges from about 4 to 8 
inches in thickness. ‘The B21 claypan horizon is silty clay 
loam to clay. The B22 horizon ranges from about 3 to 8 
inches in thickness. In some places lime accumulates in 
the B22 horizon, and in many places it extends well into 
the C horizon. The depth of leaching ranges from about 
14 to 21 inches. The A2 horizon is only weakly defined 
in some places. 

DIX SERTES 

The Dix series consists of shallow, excessively drained 
Chestnut soils of the uplands that intergrade toward 
Regosols. These zonal soils occupy complex steep slopes 
and are on high remnants of gravelly terraces or alluvial 
fans. They are underlain by waterworn Pleistocene gravel 
at a depth of 10 to 20 inches. The solum and upper beds 
of gravel are leached of lime. The Dix soils are more 
shallow and less well developed than the Altvan and Chap- 
pell soils and contain more gravel and less clay in their 
subsoil. They occupy about the same kinds of position as 
do Canyon soils but developed in Pleistocene gravel instead 
of Tertiary sandstone. 

Profile of Dix gravelly sandy loam (about 0.2 mile north 
and 250 feet west of the southeast corner of sec. 9, T. 18 
N., R. 45 W.; native grassland) : 

A1—0 to 5 inches, grayish-brown (10YR 5/2) gravelly sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, fine, granular structure; soft when dry, 
very friable when moist; noncaleareous; abrupt, 
smooth boundary. 

B—5 to 18 inches, dark grayish-brown or grayish-brown 
(10¥R 4.5/2) light gravelly loam, very dark grayish 
brown (10¥R 3/2) when moist; weak, coarse. sub- 
angular blocky structure; soft when dry, very friable 
when moist; nonealcareous; gradual, wavy boundary. 

TIC-—18 to 24 inches, noncaleareous, waterworn, mixed sand 
and gravel; structureless; loose when dry or moist. 

The A horizon ranges from gravelly sandy loam to 
gravelly loam and is 4 to 7 inches thick. The B horizon 
is very weakly defined to well defined. The thickness of 
the subsoil ranges from about 6 to 18 ches. A thin C 
horizon occurs above the gravel layer in some places. The 
thickness of the solum over Pleistocene sand and gravel 


ranges from 10 to 20 inches. Lime coated pebbles nor- 
mally occur at depths of 2 to 3 feet, but in some places they 


are missing. 
6 DUNDAY SERIES 


The Dunday soils consist of deep, sandy Regosols on, 
uplands and high terraces. These azonal soils have a 
darkened A horizon, are noncalcareous, and are excessively 
drained. They formed in eolian sands on low slopes and 
swales within and along the sandhills. Dunday soils have 
a darker, thicker A horizon than Valentine soils and are 
not so sandy. They ave sandier and less coherent than the 
Anselmo soils. 

Profile of Dunday loamy fine sand (about 0.38 mile west 
and. 50 feet north of the southeast corer of sec. 31, T. 18 
N., R. 44 W.; native grassland) : 


A1l—0 to 8 inches, grayish-brown (10YR 5/2) loamy fine sand, 
very dark grayish brown (10YR 3/2) when moist; 
weak, fine, granular structure; soft when dry, very 
friable when moist; noncalcareous; clear, smooth 
boundary. 

AC—8 to 18 inches, grayish-brown or light brownish-gray 
(10YR 5.5/2) fine sand, dark grayish brown or gray- 
ish brown (LOYR 4.5/2) when moist; structure- 
less; loose when dry, loose when moist; noncaleare- 
ous; gradual, smooth boundary. 

C—18 to 27 inches, pale-brown (1OYR 6/3) fine sand; brown 
(10¥R 5/3) when moist; structureless; loose when 
dry, loose when moist; noncalcareous. 


The A horizon ranges from about 6 to 11 inches in thick- 
ness and from loamy fine sand to fine sand in texture. 
Silty material is at a depth of about 80 inches in some 


places. 
GOSHEN SERIES 


In the Goshen series are deep, very dark colored Chest- 
nut soils. These zonal soils formed on mixed deposits of 
loess and silty collavium and alluvium. They are in 
narrow valleys of upland drainageways on nearly level 
to very gentle slopes and ‘are in well-drained swales or 
basins on the tablelands. Goshen soils have a much 
thicker and darker surface horizon than the Bridgeport 
soils, are more deeply leached of lime, and contain much 
more clay in their subsoil. The dark part of the profile 
is thicker than that in the Keith, Richfield, Kuma, and 
Rosebud soils, and calcium carbonate is more deeply 


leached. 

Profile of Goshen silt loam (about 0.85 mile north and 
70 feet east of the southwest corner of sec. 5, T. 18 N., R. 44 
W.; fallow cropland) : 


Alp—0 to 8 inches, grayish-brown (10YR 5/2) silt loam, very 
dark brown (1O¥R 2/2) when moist; weak, fine, 
granular structure; slightly hard when dry, very fri- 
able when moist; noncaleareous; abrupt, smooth 
boundary. 

A12—8 to 17 inches, dark-gray or gray (1OYR 4.5/1) silt loam, 
black or very dark brown (10YR 2/1.5) when moist; 
weak, coarse, blocky structure; slightly hard when 
dry, very friable when moist; noncalcareous; clear, 
smooth boundary. 

B21—17 to 28 inches, grayish-brown (10YR 5/2) silty clay 
loam, very dark brown (10YR 2/2) when moist ; mod- 
erate, coarse, prismatic structure breaking to strong, 
fine, subangular blocky structure; hard when dry, 
friable when moist; noncalcareous; clear, smooth 
boundary. 

B22—28 to 86 inches, grayish-brown or light brownish-gray 
(10¥R 5.5/2) silty clay loam, very dark grayish 
brown (10YR 3/2); when moist; moderate, coarse, 
prismatic structure breaking to weak, fine and 
medium, subangular blocky structure; hard when 
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dry, friable when moist ; noncaleareous; clear, smooth 
boundary, 

B23—36 to 48 inches, grayish-brown (10YR 5/2) light silty 
clay loam, very dark grayish brown (10¥R 3/2) when 


moist; weak, coarse, prismatic structure breaking 
to weak, fine and medium, subangular’ blocky 
structure; hard when dry, friable when moist; 


noncaleareous; clear, smooth boundary. 
to 56 inches, light brownish-gray (lOYR 6/2) silt 
loam; very dark grayish brown or dark grayish 
brown (10¥YR 3.5/2) when moist; weak, coarse, pris- 
matic structure; slightly hard when dry, very fri- 
able when moist; noncaleareous; gradual, smooth 
boundary. 

C—56 to 62 inches, very pale brown (10YR 7/3) silt loam, 
dark brown or brown (10YR 4.5/8) when moist; 
structureless; soft when dry, very friable when moist; 
noncaleareous. 


The A horizon ranges from about 10 to 24 inches in 
thickness. It is silt loam to fine sandy loam. The B 
horizon ranges from about 25 to 40 inches in thickness 
and is black to very dark grayish brown. It is silt loam to 
silty clay loam. Structure of the B horizon is weak to 
strong. The solum is 40 to 60 inches thick over light- 
colored, silty parent material. 


B3—48 


HAVRE SERIES 


The Havre series consists of light-colored, calcareous 
Alluvial soils that are medium textured and well drained. 
In Deuel County these soils are on high bottoms or low 
terraces. Although the Havre soils have little horizona- 
tion, there is some stratification below the A1 horizon. 
The Havre soils occur closely with the Bridgeport soils 
and are somewhat similar to them. Only a small acreage 
of Havre soils occurs in Deuel County. 

Profile of Havre loam: 


Alp-—0 to 7 inches, light brownish-gray (10YR 6/2) loam, dark 
grayish brown (10YR 4/2) when moist; weak, fine, 
granular structure; soft when dry, very friable when 
moist ; calcareous; abrupt boundary. 

C—7 to 40 inches, light brownish-gray (10YR 6/2) stratified 
loam, silt loam, and very fine sandy loam, grayish 
brown (10YR 5/2) when moist; massive (structure- 
less) to weak, coarse, blocky structure; soft when dry, 
very friable when moist ; calcareous. 


The A horizon is 5 to 10 inches thick. 
is 20 inches or more thick. 


The C horizon 


KEITH SERIES 


The Keith series consists of Chestnut soils that devel- 
oped in Peorian loess on the uplands. These well-drained 
zonal soils are extensive in Deuel County and occur in wide 
areas throughout the tablelands. In most places they are 
low lying, but slopes range from 0 to 9 percent. Keith 
soils have a thicker solum than Richfield soils and are not 
so clayey or so well developed in their B horizon. They 
are not so dark or so deeply leached of lime as the Kuma 
and Goshen soils. Keith soils are deeper and somewhat 
more mature than Rosebud soils and formed in loess in- 
stead of residual Tertiary sandstone. They havea thicker, 
darker A horizon and a thicker solum than have Ulysses 
and Colby soils, and the lime zone is at a greater depth. 

Profile of Keith silt loam (about 0.1 mile south and 150 
feet east of the northwest corner of the SW1, of sec. 24, 
T.14.N., BR. 45 W.; field of sorghum) : 

Alp—0 to 7 inches, grayish-brown (10YR 5/2) silt loam, very 


dark brown or very dark grayish brown (10YR 2.5/2) 
when moist; weak, fine, granular structure: slightly 


hard when dry, very friable when moist; noncalcar- 
eous ; abrupt, smooth boundary. 

A12--7 to 11 inches, grayish-brown (10YR 5/2) silt loam, very 
dark brown (10YR 2/2) when moist; weak, coarse, 
blocky structure; slightly hard when dry, friable when 
moist ; noncaleareous; clear, smooth boundary. 

B21—11 to 14 inches, light brownish-gray (10YR 6/2) light 
silty clay loam, very dark grayish brown (10YR 8/2) 
when moist; weak, coarse, prismatic structure; hard 
when dry, friable when moist; noncalcareous; clear, 
smooth boundary. 

B22—14 to 26 inches, light brownish-gray (10YR 6/2) light 
silty clay loam, dark grayish brown (10YR 4/2) when 
moist; weak, coarse, prismatic structure; hard when 
dry, friable when moist; nonealcareous; abrupt, 
smooth boundary. 

B38ca—26 to 31 inches, light-gray (10YR 7/2) silt loam, brown 
(1OYR 5/3) when moist ; weak, coarse, prismatic struc- 
ture; slightly hard when dry, very friable when moist; 
highly caleareous; clear, smooth boundary. 

C—81 to 40 inches, light-gray (10YR 7/2) silt loam, brown or 
pale brown (10YR 5.5/3) when moist; structureless ; 
soft when dry, very friable when moist; highly eal- 
careous. 


The A horizon ranges from about 6 to 12 inches in 
thickness. It is silt loam, loam, or fine sandy loam. The 
B horizon ranges from silt loam or silty clay loam to light 
sandy clay loam or light clay loam. It is 15 to 20 inches 
thick. The lower part of the B horizon is noncalcareous 


in some places. 
KUMA SERIES 


In the. Kuma series are Chestnut soils that developed 
in loess on uplands. The presence of dark-colored Paleo- 
sols within or below the solum of these soils indicates that. 
at least two periods of deposition occurred. These well- 
drained, “two-story” soils occur throughout the tablelands 
on nearly level slopes. Kuma soils have a thicker solum 
than. have the Keith or Richfield soils, but the B horizon 
is similarly developed, although it is darker colored in the 
lower part. Cuma soils are not so deeply leached of lime 
as the Goshen soils. They are deeper and more mature 
than Rosebud. soils and formed in loess instead of re- 
siduum of sandstone. 

Profile of Kuma silt loam (about 0.8 mile north and 
100 feet west of the southeast corner of sec. 11, T. 13 N., 
R. 44 W.; fallow cropland) : 


Alp—0 to 7 inches, grayish-brown or light brownish-gray 
(10OYR 5.5/2) silt loam, very dark brown or very dark 
grayish brown (10YR 2.5/2) when moist; weak, fine, 
granular structure; soft when dry, very friable when 
moist; nonealcareous; abrupt, smooth boundary. 

A12—7 to 11 inches, grayish-brown (10YR 5/2) silt loam, very 
dark brown (10¥R 2/2) when moist; weak, coarse, 
blocky structure ; slightly hard when dry, very friable 
when moist; noncalcareous; clear, smooth boundary. 

B21t—11 to 18 inches, light brownish-gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) when 
moist; weak, coarse, prismatic structure breaking to 
weak, fine and medium, subangular blocky structure ; 
hard when dry, friable when moist; noncaleareous; 
abrupt, smooth boundary. 

B2bt—18 to 33 inches, dark-gray or gray (10YR 4.5/1) silty 
clay loam, black (LOYR 2/1) when moist; moderate, 
coarse, prismatic structure breaking to moderate, fine 
and medium, subangular blocky structure; hard when 
dry, friable when moist; noncalcareous; clear, smooth 
boundary. 

B3b—88 to 46 inches, light-gray (10YR 7/2) silt loam, brown 
(10YR 5/3) when moist; weak, coarse, prismatie 
structure; slightly hard when dry, very friable when 
moist; noncalcareous; abrupt, smooth boundary. 

C—46 to 54 inches, very pale brown (10YR 7/3) silt loam, 
brown or pale brown (10YR 5.5/3) when moist; 
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structureless ; soft when dry, very friable when moist; 
highly calcareous ; abrupt, wavy boundary. 

HC2—54 to 60 inches, highly calcareous gravel; structureless; 
loose. 


The B horizon ranges from 12 to 24 inches in thickness. 
The dark-colored Paleosols are normally 5 to 15 inches 
thick. Depth to lime is 3 to 4 feet. In some places these 
soils are underlain by gravel at a depth of about 50 inches. 


LAS SERIES 


The Las series consists of deep, imperfectly drained, 
dark-colored soils of the bottom lands. These calcareous 
Alluvial soils are nearly level and are developing in mod- 
erately fine textured sediments. They occur principally 
along the South Platte River but are also along Lodgepole 
Creek, They are underlain by water-bearing sand or sand 
and gravel at a depth of 214 to 4 feet. Las soils are darker 
colored and deeper over sand and gravel than the Las 
Animas soils and have finer textured parent materials. 
They are not so well drained as the Bayard soils and have 
a finer textured C horizon. Las soils contain more clay in 
their parent materials than the Wann soils and are not 
so strongly saline or alkaline as are Slickspots or Laurel 
soils. 

Profile of Las loam (about 0.2 mile north and 200 feet 
west of the southeast corner of sec. 16, T. 12 N., R. 43 W.; 
native grassland) : 


A11—0 to 4 inches, gray (10YR 5/1) loam, black (10YR 2/1) 
when moist; weak, fine, granular structure; soft when 
dry, very friable when moist; nonealeareous; pH 
7.2;.0.09 percent soluble salts; clear, smooth boundary. 

A12—4 to 6 inches, gray (10YR 5/1) light silty clay loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
medium, granular structure; slightly hard when dry, 
very friable when moist; noncaleareous; pH 83; 
0.40 percent soluble salts; clear, smooth boundary. 

C1—6 to 11 inches, light brownish-gray (10YR 6/2) silty clay 
loam, dark grayish brown (10YR 4/2) when moist; 
weak, coarse, prismatic structure breaking to medium, 
subangular, blocky structure; hard when dry, friable 
when moist; highly calcareous; pH 9.2; 0.45 percent 
soluble salts; clear, smooth boundary. 

C2—11 to 19 inches, light-gray (10YR 7/2) silty clay loam, 
dark grayish brown (10YR 4/2) when moist; struc- 
tureless; slightly hard when dry, friable when moist; 
highly calcareous ; pH 9.3; 0.89 percent soluble salts; 
elear, smooth boundary. 

C3—19 to 31 inches, white (10YR 8/1) silty clay loam, gray 
(1lOYR 5.5/1) when moist; structureless: slightly 
hard when dry, friable when moist; highly calcar- 
eous; pH 8.9; 0.26 percent soluble salts; abrupt, 
smooth boundary. 

TIC4—381 to 35 inches, pale-brown (10YR 6/8) loamy fine sand, 
dark grayish brown (10YR 4/2) when moist: struc- 
tureless; slightly hard when dry, friable when moist; 
highly calcareous; pH 9.0; 0.08 percent soluble salts ; 
stained with brown iron stains; some hard conecre- 
tions of carbonate; abrupt, smooth boundary. 

IIC5—85 to 45 inches, light-gray (2.5Y 7/2) fine sand, grayish 
brown (2.5Y 5/2) when moist; structureless: slightly 
hard when dry, loose when moist; highly calcareous ; 
pI 8.6; 0.08 percent soluble salts. 


The A horizon ranges from black to very dark grayish 
brown in color and from 6 to 14 inches in thickness. 
Stratification of the alluvial parent material ranges from 
little to much. This material is from 20 to 35 inches thick 
over iron-stained sand or mixed sand and gravel. It is 
dark grayish brown to gray and ranges from loam to silty 
clay loam, sandy clay loam, or clay loam. These soils are 


mostly slightly saline or alkaline in local areas. In some 
places the surface layer is noncalcareous to a depth of a 
few inches. 

LAS ANIMAS SERIES 

The Las Animas series consists of moderately deep, 
imperfectly drained, sandy Alluvial soils of the bottom 
lands along the South Platte River and Lodgepole Creek. 
These calcareous azonal soils are underlain by water- 
bearing sand and gravel at a depth of 20 to 36 inches. 
They are nearly Jevel and very gently sloping. Las 
Animas soils ave lighter colored and more shallow than the 
Las soils and have a sandier profile. They are similar to 
Wann soils, but are more shallow, are sandier, and contain 
more gravel in the lower part of the profile. 

Profile of Las Animas fine sandy loam (about 30 feet 
north of the creek and 30 feet west of the road in the 
southeast corner of sec. 26, T. 13 N., R. 45 W.; native 
grassland) : 


A1—0 to 7 inches, grayish-brown (10YR 5/2) heavy fine sandy 
loam, very dark grayish brown (10YR 8/2) when 
moist; weak, fine, granular structure; soft when dry, 
very friable when moist; highly calcareous; pH 7.7; 
less than 0.07 percent soluble salts; abrupt boundary. 

C1i—7 to 13 inches, light brownish-gray (10YR 6/2) gravelly 
loamy sand, dark grayish brown (10YR 4/2) when 
moist; structureless; loose when dry, very friable 
when moist; highly caleareous; pH 8.2; less than 
0.07 percent soluble salts; clear, smooth boundary. 

02—18 to 23 inches, light brownish-gray or light gray (10YR 
6.5/2) loamy sand, dark grayish brown or grayish 
brown (10YR 4.5/2) when moist; structureless; soft 
when dry, very friable when moist; highly calcareous; 
pH 8.9; less than 0.07 percent soluble salts; clear, 
smooth boundary. 

C8—23 to 30 inches, light-gray (10YR 7/2) fine sandy loam, 
grayish brown (10YR 5/2) when moist; structureless ; 
slightly hard when dry, very friable when moist; 
highly calcareous; pH 89; less than 0.07 percent 
soluble salts; abrupt, smooth boundary. 

IIC4—30 to 40 inches, mixed sand and fine gravel; a few peb- 
bles 1 inch in diameter; free water at 34 inches; pH 
8.2; less than 0.07 percent soluble salts. 


The A horizon ranges from 6 to 16 inches in thickness. 
It ranges from very dark brown in some areas of the fine 
sandy loam to grayish brown in areas of the loamy sand. 
The surface layer is loam in a few places. Lime has been 
leached from the surface layer in some of the loamy sand. 
The depth to the underlying loose sand and gravel ranges 
from 20 to 36 inches. Stratification in the profiles ranges 
from little to much; strata that range from loam to gravel 
are common. In some places the Lag Animas series are 
underlain by water-bearing sand that contains only a little 
gravel. Las Animas soils are moderately alkaline in some 
places. 

LAUREL SERIES 

In the Laurel series are dark-colored, poorly drained 
Solonchak soils of the bottom lands. These intrazonal 
soils developed in fine-textured alluvium that has a high 
content of soluble salts. They are in small areas on the 
bottom lands of Lodgepole Creek and the South Platte 
River on nearly level slopes that are slightly concave. 
Laurel.soils contain more sodium and are more highly 
alkaline than the Nunn or Las soils and are finer textured 
and less well drained. They are more stratified than 
Slickspots and Nunn soils and are more variable in their 
characteristics. 
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Profile of Laurel loam (about the center of the SWY, of 
sec. 31, T. 18 N., R. 41 W.; irrigated field of sugar beets) : 


Alp—0 to 5 inches, dark-gray or gray (10YR 4.5/1) loam, very 
dark brown (1O¥R 2/2) when moist; weak, fine, 
granular structure; soft when dry, very friable when 
moist; highly caleareous; pH 9.2; less than 0.07 
percent soluble salts; abrupt, smooth boundary. 

A12—5 to 12 inches, dark-gray or gray (10YR 4.5/1) loam, 
black (10YR 2/1) when moist; weak, coarse, blocky 
structure; soft when dry, very friable when molst; 
highly caleareous; pH 9.2; less than 0.07 percent. 
soluble salts; clear, smooth boundary. 

AC—12 to 17 inches, dark-gray (10YR 4/1) clay loam, black 
(10YR 2/1) when moist; weak, coarse, blocky struc- 
ture; hard when dry, friable when moist; highly 
caleareous; pH 10.0; 0.11 percent soluble salts; clear, 
smooth boundary. 

C1—17 to 25 inches, grayish-brown (1O0YR 5/2) clay loam, very 
dark grayish brown or dark grayish brown (10YR 
3.5/2) when moist; structureless; hard when dry, 
friable when moist; highly calcareous; pH 10.0; 
0.26 percent soluble salts; clear, smooth boundary. 

C2—25 to 32 inches, light brownish-gray or light-gray (10YR 
6.5/2) sandy clay loam, dark grayish brown (10YR 
4/2) when moist; structureless; hard when dry, 
friable when moist; highly caleareous; pH 10.1; 0.24 
percent soluble salts; abrupt, smooth boundary. 

82 to 36 inches, gray (10YR 6/1) heavy silty clay loam, 
very dark gray (10YR 8/1) when moist; structure- 
less; hard when dry, firm when moist; highly cal- 
eareous; PH 9.9; 0.42 percent soluble salts; abrupt, 
smooth boundary. 

C4—36 to 45 inches, dark-gray or gray (1OYR 4.5/1) clay: 
black (10YR 2/1) when moist; structureless; hard 
when dry, firm when moist; highly calcareous; pF 
9.8; 0.28 percent soluble salts; abrupt, smooth 
boundary. 

C5—45 to 60 inches, very pale brown (10YR 7/3) sand, pale 
brown (10YR 6/3) when moist: structureless: loose 
when dry, loose when moist; noncalcareous; pH 9.8; 
0.08 percent soluble salts; water table 45 inches from 
surface. 


The A hovizon ranges from black to dark grayish brown 
in color and from ‘about 6 to 16 inches in thickness. The 
AC horizon is missing in some places. The stratified 
layers in the C horizon range from black to gray in color 
and from clay to loam in texture. In some places a few 
thin strata of sandy loam or loamy sand occur between 
layers of finer textured materials. Enough soluble salts 
and sodium occur to damage plants, and in places only 
the most alkali-tolerant plants survive. 


C3 


NUNN SERIES 


The Nunn series consists of deep, dark, silty Chestnut 
soils on low stream terraces. The parent material of old 
alluvium contains small amounts of sodium and soluble 
salts. These moderately well drained soils are nearly 
level. They are slightly lower on terraces than are the 
Tripp and Keith soils and have a thicker profile, a more 
clayey B horizon, and poorer drainage. The Nunn soils 
are thicker and better drained than Slickspots and are 
not so saline or alkali. 

Profile of Nunn silt loam (about 840 feet west and 30 
feet. north of the southeast corner of sec. 3, T. 12 N., R. 
42 W.; irrigated cornfield) : 

Alp—0 to 7 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10¥R 3/2) when moist; weak, 
fine, granular structure; soft when dry, very friable 
when moist; noncaleareous; pH 7.4; less than 0.07 
percent soluble salts; abrupt, smooth boundary. 


A3—7 to 11 inches, gray (10YR 5/1) silty clay loam, very dark 
brown (10¥R 2/2) when moist; weak, medium, sub- 


1960, NO. 25 


angular blocky structure; hard when dry, friable 
when moist; noncaleareous; pH 7.1; less than 0.07 
percent soluble salts; abrupt, smooth boundary. 

B21—11 to 20 inches, grayish-brown (10¥R 5/2) silty clay 
loam, very dark grayish brown (10YR 8/2) when 
moist; horizon of maximum clay accumulation; weak, 
coarse, prismatic structure breaking to moderate, fine, 
subangular blocky structure; hard when dry, friable 
when moist; noncaleareous; pH 7.1; less than 0.07 
percent soluble salts; abrupt, sinooth boundary. 

B22—20 to 30 inches, grayish-brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10Y¥R 38/2) when 
moist; weak, coarse, prismatic structure breaking to 
weak, fine, subangular blocky structure; hard when 
dry, friable when moist; slightly caleareous; pH 8.0; 
0.10 percent soluble salts; abrupt, smooth boundary. 

B23—30 to 42 inches, gray (1lOYR 5/1) silty clay loam, very 
dark grayish brown (1OYR 3/2) when moist; visible 
salts; weak, coarse, prismatic structure; hard when 
dry, friable when moist; highly calcareous; pH 8.3; 
less than 0.07 percent soluble salts; abrupt boundary. 

B3—42 to 50 inches, gray (10YR 5/1) heavy silt loam, very 
dark grayish brown (10YR 3/2) when moist; visible 
salts; weak, course, prismatic structure; hard when 
dry, friable when moist; highly calcareous; pH 8.5; 
less than 0.07 percent soluble salts; abrupt, smooth 
boundary. 

C—50 to 60 inches, light-gray (10YR 7/2) silt loam, grayish 
brown (10YR 5/2) when moist; structureless; soft 
when dry, very friable when moist; highly caleare- 
ous; pH 8.5; less than 0.07 percent soluble salts. 


The A horizon ranges from 8 to 16 inches in thickness 
and from heavy silt loam to loam in texture. The upper 
part of the subsoil is more compact and finer textured 
than the lower part and ranges from silty clay loam to 
clay loam or sandy clay loam. The B horizon ranges 
from about 20 to 40 inches in thickness. In some places 
the Nunn soils are underlain by calcareous, sandy alluvial 
material, 


RICHFIELD SERIES 


In the Richfield series are Chestnut soils that developed 
in. loess on nearly level to very gently sloping uplands. In 
Deuel County these zonal soils occur throughout the table- 
lands and are closely associated with Keith and Kuma 
soils. Richfield soils have a thinner solum than the Kuma 
soils. They contain more clay in their B horizon and are 
more strongly developed than Keith soils. Richfield soils 
are not so dark or so deeply leached of lime as are the 
Goshen soils. They are deeper and more mature than 
Rosebud soils and developed in loess instead of residuum 
of Tertiary sandstone. 

Profile of Richfield silt loam (about 0.35 mile north and 
40 feet west. of the southeast corner of sec, 18, T. 13 N., R 
44 W.; fallow cropland) : 

Alp—o to 6 inches, grayish-bown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
fine, granular structure; soft when dry, very friable 
when moist; noncaleareous; abrupt, smooth bound- 


ary. 

Bi—6 to 11 inches, grayish-brown (10Y¥R 5/2) silty clay loam, 
very dark brown or very dark grayish brown (10YR 
2.5/2) when moist; moderate, coarse, blocky struc- 
ture; hard when dry, friable when moist; noncalear- 
eous; clear, smooth boundary. 

B2t—11 to 18 inches, grayish-brown (1OYR 5/2) silty clay 
loam, very dark grayish brown (1OYR 3/2) when 
moist; moderate, coarse, prismatic structure break- 
ing to moderate, fine and medium, subangular blocky 
structure; hard when dry, friable when moist; non- 
calcareous; clear, smooth boundary. 
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B83—18 to 23 inches, light brownish-gray or pale-brown (10YR 
6/2.5) silt loam, dark grayish brown (10YR 4/2) 
when moist; weak, coarse, prismatic structure; 
slightly hard when dry, very friable when moist; 
nonecaleareous ; abrupt, smooth boundary. 

Cca—23 to 82 inches, light-gray (10YR 7/2) silt loam, pale 
brown (10YR 6/3) when moist; structureless ; slightly 
hard when dry, very friable when moist; highly cal- 
careous; gradual, smooth boundary. 

C2—82 to 40 inches, light-gray (LOYR 7/2) silt loam, brown or 
pale brown (10¥R 5.5/3) when moist; structureless ; 
soft when dry, very friable when moist; highly 
calcareous. 


The A horizon ranges from 5 to 8 inches in thickness 
and from silt loam to loam in texture. The B-horizon is 
12 to 19 inches thick. The B38 horizon is calcareous in 
some places. The B horizon ranges from dark brown or 
very dark grayish brown in the Bl and B2 horizons to 
dark grayish brown in the B38 horizon, Texture ranges 
from silty clay loam to clay loam in the Bl and B2 hori- 
zons to silt loam in the B38. Structure is moderate in the 
B2 horizon and is weak in the B38 horizon. 


ROSEBUD SERIES 


In the Rosebud series are Chestnut soils of the uplands. 
These soils developed in place on highly calcareous resid- 
uum of sandstone. Loess has been added to the parent 
material. These deep and moderately deep soils are 
mostly on undulating slopes throughout the tablelands 
but occur on complex slopes ranging from nearly level to 
hilly. Rosebud soils are not. so deep or mature as Keith, 
Xuma, or Richfield soils, but they are more sandy and 
formed in mixed loess and limy sandstone instead of loess. 
The Rosebud soils are deeper over limy sandstone than 
the Canyon soils. 

Profile of Rosebud loam (about 0.1 mile north and 100 
feet east of the southwest corner of sec, 12, T. 14 N., R. 46 
W.; field of safflower) : 


Alp—0 to 6 tnehes, grayish-brown (1OYR 5/2) loam, very dark 
grayish brown (1OYR 3/2) when moist; weak, fine, 
granular structure; the lower inch is compacted into 
a plowpan that has platy structure; soft when dry, 
very friable when inoist; noncaleareous; pE 8.0; 
abrupt, smooth boundary. 

B2t—6 to 14 inches, dark grayish-brown (LOYR 4/2) clay loam, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, medium, prismatic structure breaking to 
moderate, medium, subangular blocky structure; hard 
when dry, firm when moist; noncaleareous; pF 7.7; 
clear, smooth boundary. 

B3ca—i14 to 24 inches, light brownish-gray (1OYR 6/2) loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
coarse, prismatic structure breaking to weak, coarse, 
subangular blocky structure; slightly hard when dry, 
friable when moist; highly calcareous; pH 8.5; grad- 
nal, smooth boundary. ‘ 

Cl—24. to 22 inches, very pale brown (10¥R 7/3) loam, brown 
(10¥R 5/3) when moist; weak, coarse, prismatic 
structure to structureless; slightly hard when dry, 
friable whén moist; highly caleareous; pH 8.5; grad- 
ual, smooth boundary. 

C2—32 to 36 inches, very pale brown (1OYR 7/3) loam, brown 
(10¥R 5/3) when moist; structureless; slightly hard 
when dry, friable when moist; highly calcareous; 
pH 8.8; clear, wavy boundary. 

R—36 to 40 inches, pink (7.5YR 7/4) highly calcareous sand- 
stone, light brown (7.5YR 6/4) when moist. 


SCOTT SERIES 


Soils of the Scott series are Planosols in depressions of 
the uplands. These intrazonal soils occur on the table- 


lands in undrained basins or potholes that hold accumu- 
lated runoff water until it disappears slowly through seep- 
age and evaporation. The Scott soils developed in loess or 
loesslike material. They are dark colored and slowly per- 
meable. Scott soils are darker colored and finer textured 
than the Dawes soils and are less well drained. They 
have a much thicker claypan subsoil than Dawes soils and 
are free of lime. 

Profile of Scott silty clay loam (about 0.25 mile east 
and 350 feet north of the southwest corner of sec. 25, 'T. 14 
N., R. 43 W.; field of sorghum) : 


Alp— to 7 inches, gray or light-gray (10YR 5.5/1) light silty 
clay loam, very dark brown (10YR 2/2) when moist; 
weak, fine, granular structure; slightly hard when 
dry, friable when moist; noncalcareous; «abrupt, 
smooth boundary. 

A2—7 to 8 inches, light-gray (10YR 6/1) silt loam, very dark 
gray (10YR 3/1) when moist; weak, thin, platy strue- 
ture; slightly hard when dry, friable when moist; 
nonealcareous; abrupt, smooth boundary. 

B21t—8 to 21 inches, gray (10YR 5/1) silty clay, black or very 
dark gray (10YR 2.5/1) when moist; weak, coarse, 
prismatic structure; hard when dry, firm when moist ; 
noncalcareous; clear, smooth boundary. 

B22t—21 to 29 inches, gray (10YR 5/1) silty clay, very dark 
gray or gray (10YR 3.5/1) when moist; weak, coarse, 
prismatic structure; hard when dry, firm when moist; 
noncalcareous; clear, smooth boundary. 

B23—29 to 38 inches, light brownish-gray (10Y¥R 6/2) silty 
clay, dark grayish brown (10YR 4/2) when moist; 
weak, coarse, prismatic structure; hard when dry, 
firm when moist; noncaleareous; clear, smooth 
boundary. 

C—88 to 48 inches, very pale brown (10YR 7/3) loam, brown 
(10¥R 5/3) when moist; structureless; soft when dry, 
very friable when moist; noncalcareous; gradual, 
smooth boundary. 

TIC2—48 to 60 inches, very pale brown (10YR 7/4) fine sandy 
loam, yellowish brown (10YR 5/4) when moist; strue- 
tureless; soft when dry, very friable when moist; 
noncalcareous. 


The surface layer is cloddy in some places. The A hori- 
zon ranges from 8 to 8 inches in thickness and from silty 
clay loam to silt loam or Joam in texture. The A2 hori- 
zon is indistinct or missing in some places but is as much 
as 3 inches thick in others. The claypan B horizon ranges 
from 2 to 6 feet or more in thickness. 


TRIPP SERIES 

The Tripp series consists of deep, dark, silty Chestnut 
soils of the stream terraces and uplands. These well- 
drained zonal soils are nearly level to rolling. They 
developed in old silty alluvium and loess. Tripp soils 
contain. more sand and Jess silt and clay than Keith soils 
and have Jess horizonation. They are deeper than Chey- 
enne soils and have silty instead of sandy and gravelly 
underlying materials. The Tripp soils are not so thick 
as the Nunn soils and have a less clayey subsoil. Unlike 
the Nunn soils, Tripp soils do not contain soluble salts. 
They are siltier and better developed than the Bayard 
soils. ‘Tripp soils occur with Bridgeport soils and are 
darker colored, more silty, less limy, and better developed. 

Profile of Tripp loam (about 0.25 mile south and 20 feet 
east of the northwest corner of the NEY, of sec, 9, T. 12 
N., BR. 42 W.; cornfield) : 


Alp—0 to 10 inches, gray or grayish-brown (10¥R 5/1.5) loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, fine, granular structure; soft when dry, very 
friable when moist; nonealcareous; abrupt, smooth 
boundary. ; 
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A12—10 to 14 inches, gray (10YR 5/1) loam, very dark grayish 
brown (10YR 3/2) when moist; weak, coarse, blocky 
structure; soft when dry, very friable when moist; 
noncaleareous ; clear, smooth boundary. 

B1—14 to 19 inches, gray or grayish-brown (10YR 5/1.5) loam, 
dark grayish brown or very dark grayish brown 
(10YR 8.5/2) when moist; weak, coarse, prismatic 
structure; slightly hard when dry, very friable when 
moist; noncalcareous; clear, smooth boundary. 

B2—19 to 36 inches, Nght brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
coarse, prismatic structure; slightly hard when dry, 
very friable when moist; generally noncaleareous but 
contains a few small spots of visible calcium carbonate 
in the lower part; clear, smooth boundary. 

C—36 to 50 inches, light brownish-gray (1OY¥YR 6/2) light loam, 
dark grayish brown (10YR 4/2) when moist; struc- 
tureless; soft when dry, very friable when moist; 
slightly calcareous; calcium carbonate that is concen- 
trated in spots. 


Some fine gravel occurs on the surface, and a small 
amount is in the profile. The A horizon ranges from 
about 7 to 14 inches in thickness. It is silt loam, loam, 
or fine sandy loam. The B horizon ranges from about 15 
to 80 inches in thickness and is silt loam, light silty clay 
loam, or sandy clay loam. The zone of lime accumulation 
is in the B3 horizon or in the upper part of the C horizon. 
In some places coarser sediments underlie the Tripp soils 
at a depth of about 40 inches. 


ULYSSES SERIES 


The Ulysses series consists of Chestnut soils that inter- 
rade toward Regosols. These soils developed in thick 
eposits of loess, mainly in hilly areas on convex or smooth 

side slopes. They are darker than the Colby soils and are 
noncalcareous to a slightly greater depth. Ulysses soils 
occur with Keith soils and are more calcareous and not 
so well developed. 

Profile of Ulysses silt. loam (about 200 feet south and 
75 feet west of the northeast corner of the NWI, of sec. 
6, T.14.N., R. 41 W.; native grassland) : 

Al—0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
fine, granular structure; soft when dry, very friable 
when moist; noncalcareous; clear, smooth boundary. 

AC or B—6 to 11 inches, light-gray (lOYR 7/2) silt) loam, 
brown (10YR 5/3) when moist; some pockets of very 
dark grayish-brown (10YR 3/2, moist) silt loam; 
weak, medium, prismatic structure; soft when dry, 
very friable when moist; highly caleareous; clear, 
smooth boundary. 

C1—11 to 18 inches, very pale brown (10¥R 7/3) very fine 
sandy loam, brown or pale brown (10YR 5.5/3) when 
moist; weak, coarse, prismatic structure; soft when 
dry, very friable when moist; highly calcareous; grad- 
ual, smooth boundary. 

C2—18 to 86 inches, very pale brown (10¥R 8/3) very fine 
sandy loam; grayish brown or brown (10¥R 5.5/3) 
when moist ; structureless; soft when dry, very friable 
when moist; highly calcareous. 


The A horizon ranges from 5 to 15 inches in thickness 
and, when moist, from very dark grayish brown to dark 
grayish brown in color. The subsoil horizon is a darkened 
AC horizon or a very weakly developed textural B hori- 
zon. Depth to calcareous material ranges from about 5 
to 15 inches. The C horizon consists of silty or only 
slightly sandy loess. 


VALENTINE SERIES 


The Valentine series consists of deep, light-colored 
Regosols that developed in noncalcareous eolian sands on 


smooth to choppy hummocky slopes. These young soils 
have a darkened surface horizon. but are otherwise unde- 
veloped. Valentine soils are lighter colored than_the 
Anselmo soils and are more sandy and less coherent. They 
have a thinner A horizon than Dunday soils and are 
slightly sandier and on steeper slopes. 

Profile of Valentine fine sand (about 0.8 mile north and 
0.15 mile east of the southwest corner of sec. 16, T. 12 N., 
R. 44 W.; native grassland) : 


A1—0 to 5 inches, grayish-brown (10YR 5/2) fine sand, very 
dark grayish brown or dark grayish brown (10YR 
3.5/2) when moist; weak, fine, granular structure; 
loose when dry, loose when moist; noncalcareous ; 
abrupt, smooth boundary. 

C—5 to 40 inches, pale-brown (10YR 6/8) fine sand, dark brown 
(LOYR 4/3) when moist; structureless; loose when 
dry, loose when moist; noncalcareous. 


The darkened A horizon ranges from 1 to 7 inches in 
thickness. It is loamy sand to fine sand. In some places 
Valentine soils have a slightly darkened AC horizon. that 
is as much as 8 inches thick. 


WANN SERIES 


In the Wann series are dark, calcareous Alluvial soils 
of the imperfectly drained bottom lands. These imma- 
ture soils are developing in moderately sandy sediments 
on nearly level, channeled slopes. They are underlain by 
gravel at a depth of 80 to 40 inches. The Wann soils have 
a sandier subsoil than Las soils and are deeper over gravel 
beds and have a more coherent subsoil than Las Animas 
soils. 

Profile of Wann loam (about 0.8 mile north and 150 
feet west of the southeast corner of the NE14 of sec. 31, 
T.13N., R. 41 W.; cornfield) : 


Alp—0 to 8 inches, gray (1OYR 5.5/1) loam, very dark gray 
(10YR 3/1) when moist; weak, fine, granular struc- 
ture in upper 6 inches and weak, coarse, blocky struc- 
ture below; soft when dry, very friable when moist; 
highly calcareous; lower 2 inches contains a few white 
visible salts; pH 7.8; 0.12 percent soluble salts; 
abrupt, smooth boundary. 

A12—8 to 17 inches, gray (10YR 5.5/1) very fine sandy loam, 
very dark brown (10YR 2/2) when moist; weak, 
coarse, blocky structure; soft when dry, very friable 
when moist; highly calcareous; pH 7.7; 0.08 percent 
soluble salts; clear, smooth boundary. 

C1—17 to 31 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; structureless; slightly hard when dry, very 
friable when moist; noncalcareous; pH 6.5; 0.10 per- 
cent soluble salts; clear, smooth boundary, 

C2—31 to 36 inches, light brownish-gray (2.5Y 6/2) sandy clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
structureless; hard when dry, firm when moist; non- 
calcareous; highly stained brown with iron; pH 6.5; 
0.11 percent soluble salts; clear, smooth boundary. 

C3—36 to 42 inches, light-gray (2.5¥ 7/2) sand, grayish brown 
(2.5Y 5/2) when moist; high in mica; structureless; 
loose when dry, loose when moist; noncalcareous; pH 
6.3; 0.08 percent soluble salts; abrupt, smooth 
boundary. 

TIC4—42 to 50 inches, mixed sand and gravel; loose when 
dry, loose when moist; noncalcareous; pH 6.6; less 
than 0.07 percent: soluble salts. 


The A horizon ranges from 6 to 18 inches in thickness 
and from black to very dark grayish brown in color. It 
is silt loam to very fine sandy loam. An AC horizon 
occurs in many places and ranges from 4 to 8 inches in 
thickness. It is very fine sandy loam to sandy loam. The 
C horizon is sandy loam to sand, considerably stratified. 


DEUEL COUNTY, NEBRASKA 83 


A few thin, finer textured strata occur in some places. 
The gravelly TIC4 horizon occurs at about, 30 to 40 inches 
below the surface. The water table is at a depth of 20 to 40 
inches, 


Mechanical and Chemical Analyses 


In table 11 are data obtained by mechanical and chem- 
ical analyses of some selected soils in Deuel County. The 
profiles of these soils are described in this subsection. 

The data in table 11 are useful to soil scientists in classi- 
fying soils and in developing concepts of soil formation. 
They are also helpful in estimating water-holding capac- 
ity, wind erosion, fertility, tilth, and other characteristics 
that affect soil management, The data on reaction, elec- 
trical conductivity, and percentage of exchangeable sodi- 
um are helpful in evaluating the possibility of reclaiming 
and managing saline-alkali areas. 


Field and laboratory methods 


All samples used to obtain the data in table 11 were 
collected from carefully selected pits. The samples are 
considered representative of the soil material that is made 
up of particles less than 34 inch in diameter. Estimates of 
the fraction of the sample consisting of particles larger 
than 34 inch were made during the sampling. If neces- 
sary, the sample was sieved after it was dried and rock 
fragments larger than 34 inch in diameter were discarded. 
Then the material made up of particles less than 34 inch 
was rolled, crushed, and sieved by hand to remove rock 
fragments larger than 2 millimeters in diameter. The 
fraction that consists of particles between 2 millimeters 
and 84 inch in diameter is recorded on the data sheets and 
in table 11 as the percent greater than 2 millimeters. This 
value is calculated from the total weight of the particles 
smaller than 84 inch in diameter. 

The estimates for the fractions that consist of particles 
larger than %4 inch and of particles between 2 millimeters 
and 84 inch are somewhat arbitrary. The accuracy of the 
data depends on the severity of the preparative treatment, 
which may vary with the objectives of the study. But it 
can be said that the two fractions contain relatively un- 
altered rock fragments that are larger than 2 millimeters 
in diameter and that they do not contain slakeable clods of 
earthly material. 

Unless otherwise noted, all laboratory analyses are made 
on material that passes the 2-millimeter sieve and are re- 
ported on an oven-dry basis. In table 11, values for ex- 
changeable sodium and potassium are for amounts of sodi- 
um and potassium that have been extracted by the am- 
monium acetate method minus the amounts that are solu- 
ble in the saturation extract. 

Standard methods of the Soil Survey Laboratory were 
used to obtain most of the data in table 11. Determina- 
tions of clay were made by the pipette method (8, 9, 13). 
The reaction was measured with a glass electrode. Or- 
ganic carbon was determined by wet combustion, using a 
modification of the Walkley-Black method (74). The cal- 
cium carbonate equivalent was determined by measuring 
the volume of carbon dioxide emitted from soil samples 
treated with concentrated hydrochloric acid. The cation 
exchange capacity was determined by direct distillation of 
adsorbed ammonia (74). Extractable sodium and potas- 
sium were determined on original extracts with a flame 


spectrophotometer. Exchangeable sodium percentage is 
the relation of exchangeable sodium to the cation exchange 

capacity, expressed in percent. The methods of the U.S. 
Salinity Laboratory were used to obtain the saturation 
extract. Soluble sodium and potassium in the saturation 
ce were determined with a flame spectrophotometer 
16). 


Descriptions of soils analyzed 


The profiles of the soils listed in table 11 are described 
in the following pages. 

Dawes loam (S-58—Nebr-25-3 (1-7) ): Located about 
0.2 mile east and 180 feet south of the northwest corner of 
sec. 4, T. 12 N., R. 45 W.; approximately 3 miles south 
and 1 mile east of Chappell, Nebr. 


Alp—0 to 6 inches, grayish-brown (LOYR 5/2) loam, dark 
grayish brown (10YR 3/2) when moist; weak, coarse, 
subangular blocky structure; slightly hard when dry, 
very friable when moist; noncaleareous; abrupt, 
smooth boundary. 

A2—6 to 8 inches, gray (10YR 6.5/1 very fine sandy loam, 
dark gray (10YR 4/1) when moist; weak, medium, 
subangular blocky structure; slightly hard when dry, 
very friable when moist; noncalecareous; abrupt, 
smooth boundary. 

B2t—8 to 16 inches, dark grayish-brown (10YR 3.5/2) silty 
clay loam, very dark brown (10YR 2/2) when moist; 
moderate, meditm and coarse, columnar structure 
breaking to moderate, fine and medium, blocky struc- 
ture; hard when dry, firm when moist; noncalcareous; 
clear, smooth boundary. 

B3—16 to 24 inches, light brownish-gray (10YR 6/2) silt loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
coarse, prismatic structure; soft when dry, very fri- 
able when moist; highly calcareous; gradual, smooth 
boundary. 

C1—24 to 82 inches, light-gray (10YR 7/2) silt loam, brown 
(10YR 5/3} when moist; structureless; soft when 
dry, very friable when moist; highly calcareous; 
gradual, smooth boundary. 

C2—82 to 40 inches, light-gray (10YR 7/2) silt loam, brown 
(10YR 5/3) when moist; structureless; soft when 
dry, very friable when moist; highly calcareous; 
abrupt, smooth boundary. 

IIC3—40 to 51 inches, fine to coarse, well-rounded Pleistocene 
gravel. 


Pebbles are scattered throughout the profile. 


Dawes loam (S-58-Nebr-25-4(1-7)): Located about 
0.2 mile south and 180 feet west of the northeast corner of 
sec. 6, T, 12 N., R. 45 W.; approximately 8.5 miles south 
and 0.5 mile west of Chappell, Nebr. 


Aip—0O to 5 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
coarse, subangular blocky structure; slightly hard 
when dry, very friable when moist; noncalcareous ; 
abrupt, smooth boundary. 

A2—5 to 7 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) when moist; weak, me- 
dium, subangular blocky structure; soft when dry, 
very friable when moist; noncaleareous; abrupt, 
smooth boundary. 

B2t—7 to 14 inches, very dark grayish-brown (10YR 3/2) silty 
clay loam, very dark brown (10YR 2/2) when moist; 
moderate, medium and coarse, columnar structure 
breaking to moderate, fine and medium, blocky struc- 
ture; hard when dry, firm when moist; noncalcareous ; 
clear, smooth boundary. 

14 to 17 inches, pale-brown (10YR 6/3) silt loam, dark 
brown (1LOYR 4/3) when moist; weak, coarse, pris- 
matie structure; soft when dry, very friable when 
moist; highly calcareous; gradual, smooth boundary. 
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Soil type and sample 
number 


Dawes loam: 
po ae (1- 
). 


Dawes loam: 
ce esl (l- 
F 


Keith silt loam: 
§8-58-N ebr-25- 
5(1-7). 


Keith silt loam: 
S8-58-—Nebr-25- 
6(1-7). 


Goshen silt, loam: 
8-58-Nebr—-25-1 
(1-7). 


Goshen silt loam: 
§-58-Nebr—-25-2 
(1-7). 


SOIL SURVEY SERIES, 


1960, NO. 25 


Tape 11.—Analytical data on some 


{Analysis by Soil Survey Laboratory, SC8, Lincoln, 


Mechanical analysis 


Particle size distribution 


Depth | Hori- 
zon Very Fine | Very | Total 
course | Coarse {Medium} sand fine sand 
sand sand sand (0.25- sand | (2.0- 
(2.0-1.0 | (1.0-0.5 |(0.5~0.25) 0.10 (0.10- | 0.05 
mm.) mm.) mm.) | mm.) 0.05 mm.) 

mm.) 
Inches Percent Percent Percent Percent | Percent | Percent 
0-6 Alp 6.4 6. ¢ 3.9 15. 0 34. 8 
6-8 A2 3. 7 3.8 2.1 2.9 14.1 26. 6 
8-16 | B2t .6 .9 4 1.0 10. 2 13. 1 
16-24 | B38 2 3 2 .7 16.8 18. 2 
24-32 | Cl wl 23 5.2 5,8) 522.1 23. 5 
32-40 | C2 2.6 52.4 51,7 52.9 | 526.3 35. 9 
40-51 | IIC3 42,2 35. 6 11.9 6.3 .2 96, 2 
0-5 Alp 3. 4 3.5 2.3 3. 4 14,5 27. 1 
5-7 A2 4, 2 3. 6 2.6 4, 0 15. 3 29. 7 
7-14 | Bt .6 .7 Ps) 11 8.5 11. 4 
14-17 | B3 13 .4 5,2 5,8] 513.9 15. 6 
17-25 | Cl wel 3 52) §©1,0)520.4 22. 0 
25-33 }| C2 61.1 7 55} 61.4) 624.6 28. 3 
33-44 | IIC3 18. 6 23. 9 17.8 25. 7 3.7 89. 7 
0-6 Alp wl 2 ol 1.6 28. 2 30, 2 
6-12 | B2lt ae | 1 ol. Doak 25. 6 27.5 
12-16 | B22t <l J 1 1 1.7 24, 8 26. 7 
16-24 | B3 <.1 <1 <1 1.8 [525.8 27. 6 
24-34 | Cea <.1 wl <.1) 8151/5281 29, 7 
84-41 | C2 <1 ae td 71.4 | 7380.2 31.8 
41-60 | C3 <1 <i <1 71.2 | 733.3 34, 5 
0-6 Alp sl 2 wl 2.1 31.9 34..4 
6-11 | B2it <1 anh mil L9 30.8 32, 9 
11-19 | B22t <1 a1 Jl 17 28. 5 30. 4 
19-23 | B38 <.1 1 mak 1.9 29. 7 31.8 
23-385 | Coa <.1 <1 <.1] §1.5 | 532.7 34, 2 
35-46 | C2 <1 .1 gst, 51.7 | 538.6 40. 5 
46-60 |} C3 <1 <1 <.1) 51415 438.9 45. 3 
0-5 Alp 32 . 6 18 7.7 23.0 33. 3 
5-13 | Al12 13 8 2.2 10, 4 23.7 87, 4 
18-24 | B21 13 8 2.3 10. 0 23. 0 36, 4 
24-30 | B22 .1 4 12 6.5 24.3 32. 5 
30-37 | B3 wi 7.3 7.9 74.7 1 7 28.7 34. 7 
37-47 | Coa 7.3 7.7 71.8) 7727/7291 39. 6 
47-60 | ITC 1.0 2.8 9.5 35. 5 23.4 72, 2 
0-7 Alp .1 ot Li 44 27.5 33. 8 
7-14 | Al2 <1 4 .7 3.4 25.1 29. 6 
14-21 | B21 al 4 .6 3.0 25. 6 29.7 
21-30 | B22 <1 .2 4 2.5 23. 6 26. 6 
30-36 | B38 <1 2 .3 1.7 23. 0 25, 2 
36-47 | Cea <1 a1 5.2] 51.5] 5 26.2 28. 0 
47-60 | C2 .1 2 5.2) 51.9 | 5 34.3 36. 7 
3 Trace: 


1 Particles between 2 millimeters and %4 inch across. 
2 Data obtained by direct distillation of adsorbed ammonia. 


Silt 
(0.05- 
0.002 
mm.) 


Percent 
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9 to 5 percent. 


Clay 
(less 
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| 0.002 
mm.) 


Percent 


15.5 


wo 
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Selssus 
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Larger 
than 
2mm. 


Percent 


12.2 


Texture 


Loam to silt 
loam. 

Silt loam, 
Silty clay. 
Silt loam, 
Silt loam, 

Silt loam. 
Coarse sand. 


Silt loam. 
Silt loam, 
Clay. 

Silt loam. 
Silt loam. 
Silt loam. 
Coarse sand. 


Loam. 

Clay loam. 

Loam to clay 
loam. 

Loam. 

Silt loam. 

Silt loam. 

Silt loam. 


Loam. 
Loam. 
Loam. 
Loam. 
Silt loam. 
Loam. 
Loam. 


Loam. 
Loam, 
Loam. 
Loam. 
Loam. 
Loam. 
Fine sandy 
loam. 


Loam. 
Loam. 
Loam. 
Loam. 

Silt loam, 
Silt loam. 
Loam to silt 

loam. 


4 Value determined but below minimum reportable value. 
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Base 
satura- 
tion 
(capac- 
ity by 
NH,Ac) 


Percent 


Ex- 
change- 
able 
sodium 
percent- 
age 


CON aw dw 


Sak 


Nemes ian 


Tons in 
saturation 
extract 
(meq./per 
liter) 
Na K 
Ld 1.2 
2.9 8 
7.0 11 
12.4 1.6 
7. 4 11 
8.7 1.5 
6.1 8 
15 1.3 
3.8 9 
6.2 1.0 
8.1 14 
5, 4 1.5 
4.1 1.6 
5.9 11 
3 . 6 
fs) 7 
4 .9 
.6 1,2 
1.6 1.5 
3. 2 14 
5. 2 1,2 
22 8 
£3 £5 
4 .6 
4 8 
£5 Lil 
18 14 
3.7 1,2 
2 9 
38 4 
5 ele 
.7 1.0 
1.8 Ll 
1.8 1.0 
4 17 
3 .6 
3 5 
3 8 
4 11 
5 15 
25 18 


Nebraska. Dashes indicate determination was not made] 
Chemical analysis 
Re- 
action Organie matter Extractable cations 
(pH) Electrical (meq./per 100 gm.) 
conduc- Cation 
a tivity CaCO; jexchange 
(EC x 103)} equiva- | capac- 
Organic} Nitro- | C/N | Millimhos.| lent ity 2 
Lil carbon gen ratio | per em. (NHyAc)} Ca Meg H Na K 
at 25° C. 
AMeq./ per 
Percent Percent Percent 100 gm. 
6. 4 0. 88 0.078 | 11 ADE) Sccegteis a 1L.8 6. 4 2, 2 3. 2 0.24) 21 
7.2 . 50 053 9 .6 <1 10. 3 6. 0 2. 4: 1.6 .7 7 
7.9 . 97 101 ; 10 1.2 <1 30.7 | 18.7 98] <1 3.5 4.4 
8.5 . 40 052 8 19 4 72 oe Ua eet ara Coe <1 3. 8 4.3 
8.7 220 lew eceeeletoas 11 ae 18-2"oeccweiasatec <1 3. 2 3.8 
8.6 wl A leet eee aloo ce, 1.3 8 16:6) esisece sea. F2 <1 2.9 3. 4 
9. 4. WOL see stel sets 1.0 <1 8. 0i|sescesl cease <.l . 6 4 
6. 4 1. 19 116 | 10.2 Oa ad eeeae errors 13. 4. 7.0 2.4) 4.0 4A) 27 
7.8 . 59 068 9 6 <1 9.4 5.1 2.0 .8 1.0 2.0 
8. 0 99 107 9 9 <i 35.3 | 16.6) 11.3 4 5. 0 6.8 
8.7 ~ 51 . 061 8 11 it SBA fk othe LG <4 4.2 5. 6 
8.7 . 80 . 036 8 .9 LI 0304 )enoeetheed 2 <1 2.7 5. 1 
8. 6 od 2 a epee tee eee ee .8 9 1822 [oeteos| seen <1 18 4.9 
9.3 p QQ ete see|ececSe 9 1 5o2 Wess eee leess oS <1 .9 1.0 
6.5 1. 08 098 | 11 4 <1 16.4 | 12.3 3.2 3.2 ol 15 
7.3 . 54 061, 9 4 <1 21.2 | 16.3 5.1 2. 0 Jd 2.3 
7.4 . 66 075 9 .4 <i 22,2 | 17.3 5.8 8 .1 2. 4 
7.8 51 .062 | 8 .5 <1 21.0/182] 60] <1] <1] 27 
8. 2 sabi | ars Score oyna aa so 6 6 VAG eke ece he cele <1 .5 3.1 
8.5 es |B res oe allem 7 8 VG24 becuase <1 .9 3.3 
8. 6 BE al neta el pe ee .9 6 15:8) [eso sce] bok uss <.1 16 3. 2 
6. 6 1. 00 .O9L | 11 4 <1 16.0} 11.4 3.0 2. 4 wi 1.8 
6.8 . 64 068 | 9 4 <1 20.2 | 15.0 3.9 2.9 Jl 1.6 
7.3 . 52 . 065 8 4 <i 21.8 | 16.8 4.7 12) <1 1.8 
7.7 AT 058 8 25 1 21.1 | 23.7 5. 0 12) <1 2.0 
8. 1 . 28 051 5 5 7 a ee ee <1 -1 2.5 
8.3 $18") sede 2 e| eos see .6 6 ABs is. oF ho ote <.1 .5 3. 0 
8.5 1By | son oo clee ee 7 5 13: 6: |eseosd| soeece <1 Li 3. 0 
6.1 1. 48 123 | 12 Ad eee 16.6 | 10.6 2. 4 5.2 4 1.7 
6.7 81 . 081 ) 10 .4 <h 16.8 | 12.4 3.3 24] <1 1.2 
7.2 . 57 061 9 4 <i 19.4 | 14.2 4.3 2.4 1 1.6 
7.5 Feral Pere eee) Lee er 4 <1 21.2 | 15.4 5.5 1.6 wl 2.1 
8. 0 Fa) Peer eee .6 4 18iQ: poses |b Seo <4 1 2.3 
8.2 HAINES 2 2S eh Re .6 8 15.7) |faseeS aes <.1 .3 2.2 
8.3 200} | eek oe en |e eek .6 6 HOES |nccete| seca at <1 .3 1.5 
6.1 1. 44 120 | 12 Pa eee 16.6) 11.2 2.6 4.8 a1 2.5 
6.7 . 72 075 | 10 4 <i 19.8 | 15.2 3. 8 28) <1 1.7 
7.0 . 65 069 9 .4 <i 19.6] 154] 42 2.0 -i 17 
7.3 . 60 072 8 4 <a 21.7 | 16.7 5. 2 1.6 ad 2.3 
8. 0 ODL Neen eee alee ae an) 3 2 8| Boe co|bakes <.1 al 2.8 
8.1 BOM etc eras |ees ale 5 5 1928; he ceed|_ aso se <.1) .1 3. 5 
8.2 P20 Wine teed) eee ee . 6 7 aS fall | eee (eer <i 23 3. 4 
5 to 25 percent is concretions of calcium carbonate. 
§ § to 25 percent is concretions of calcium carbonate, and 0 to 5 percent is smooth, black concretions. 
73 to 25 percent is concretions of calcium carbonate, and 0 to 


5 percent is smooth, dark-brown to black concretions. 
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C1—17 to 25 inches, light-gray (1OYR 7/2) silt loam, pale 
brown (10YR 6/3) when moist; structureless; soft 
when dry, very friable when moist; highly calcareous; 
gradual, smooth boundary. 

C2—25 to 33 inches, light-gray (1OYR 7/2) silt loam, pale 
brown (10YR 6/3) when moist; structureless; soft 
when dry, very friable when moist; highly calcareous ; 
abrupt, smooth boundary. 

IIC8—388 to 44 inches, fine to coarse, well-rounded Pleistocene 
gravel. 


Pebbles are scattered throughout the profile. 


Keith silt loam (S~58-Nebr-25-5 (1-7) ) : Located about 
225 feet south and 135 feet east of the northwest corner 
of the SW14 of sec. 7, T. 14 N., R. 41 W.; approximately 
10 miles north of Big Springs, Nebr. 


Alp—0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 8/2) when moist; weak, 
coarse, subangular blocky structure; slightly hard 
when dry, very friable when moist; noncalcareous; 
abrupt, smooth boundary. 

B21t—6 to 12 inches, brown (10YR 4/8) silt loam, dark brown 
(1LOYR 8/3) when moist; weak, coarse, prismatic 
structure breaking to weak, medium, subangular 
blocky structure; slightly hard when dry, very friable 
when moist; noncalcareous; clear, smooth boundary. 

B22t—12 to 16 inches, brown (1OYR 4/8) silt loam, very dark 
grayish brown (10YR 3/2) when moist; weak, coarse, 
prismatic structure breaking to weak, tine and me- 
dium, subangular blocky structure; slightly hard 
when dry, very friable when moist; noncalcareous; 
clear, smooth boundary. 

B38—16 to 24 inches, pale-brown (10YR 6/8) silt loam, dark 
brown (10YR 4/3) when moist; weak, coarse, pris- 
mitie structure breaking to weak, medium, suban- 
gular blocky structure; soft when dry, very friable 
when moist; noncalcareous; abrupt, smooth boundary. 

Ccea—24 to 84 inches, light-gray (10YR 7/2) silt loam, brown 
(10¥R 5/3) when moist; weak, coarse, prismatic 
structure; soft when dry, very friable when moist; 
highly caleareous; gradual, smooth boundary. 

C2—84 to 41 inches, light-gray (10YR 7/2) silt loam, pale 
brown (10¥R 6/3) when moist; structureless; soft 
when dry, very friable when moist; highly caleare- 
ous; gradual, smooth boundary. 

C8—41 to 60 inches, light-gray (1OYR 7/2) silt loam, pale 
brown (10YR 6/3) when moist; structureless; soft 
when dry, very friable when moist; highly calcareous. 


Worm activity is evident throughout the profile and is 
very prominent in the B3 horizon. 


Keith silt loam (S—58-Nebr—25-6(1-7)): Located 
about 0.15 mile south and 160 feet east of the northwest 
corner of the SW1, of sec. 2, T. 14 N., R. 42 W.; approxi- 
mately 10.5 miles north and 2 miles west of Big Springs, 
Nebr. 


Alp—0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
coarse, subangular blocky structure; silghtly hard 
when dry, very friable when moist; noncaleareous; 
abrupt, smooth boundary. 

B21t—6 to 11 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
coarse, prismatic structure breaking to weak, medium, 
blocky structure; slightly hard when dry, very friable 
when moist; noncalcareous; clear, smooth boundary. 

B22t—11 to 19 inches, brown (10YR 5/3) silt loam, dark brown 

(1LOYR 3/8) when moist; weak, coarse, prismatic 

structure breaking to weak, fine and medium, sub- 

angular blocky structure; slightly hard when dry, 
very friable when moist; noncalcareous; clear, 
smooth boundary. 

to 28 inches, light brownish-gray (10YR 6/2) silt 

loam, dark grayish brown (10YR 4/2) when moist; 

weak, coarse, prismatic structure breaking to weak, 


B3—19 


medium, subangular blocky structure; soft when dry, 
very friable when moist ; noncalcareous ; abrupt, wavy 
boundary. 

Cca—23 to 35 inches, light-gray (10YR 7/2) silt loam, brown 
(10YR 5/3) when moist; weak, coarse, prismatic 
structure; soft when dry, very friable when moist; 
highly calcareous; gradual, smooth boundary. 

C2—35 to 46 inches, light-gray (10YR 7/2) very fine sandy 
loam, brown (1OYR 5/3) when moist; structureless; 
soft when dry, very friable when moist; highly cal- 
ecareous; gradual, smooth boundary. 

C8—46 to 60 inches, light-gray (1OYR 7/2) very fine sandy 
loam, pale brown (10YR 6/3) when moist; structure- 
less; soft when dry, very friable when moist; highly 
calcareous, 


Evidence of worm activity throughout the profile and 
of some rodent activity. 

Goshen silt loam (S-58-Nebr-25-1(1-7)): Located 
about 450 feet east and 180 feet north of the southwest 
corner of sec, 21, T. 14 N., R. 42 W.; approximately 7 
miles north and 4 miles west of Big Springs, Nebr. 


Alp—0 to 5 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (1O¥R 3/2) when moist; weak, 
coarse, subangular blocky structure; slightly hard 
when dry, friable when moist ; noncalcareous; abrupt, 
smooth boundary. 

A12—5 to 18 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
coarse, subangular blocky structure; slightly hard 
when dry, very friable when moist; noncaleareous; 
clear, smooth boundary. 

B2i—13 to 24 inches, grayish-brown (10YR 5/2) light silty 
clay loam, very dark grayish brown (1OYR 8/2) when 
moist; moderate, coarse, prismatic structure breaking 
to moderate, fine and medium, subangular blocky 
structure; slightly hard when dry, friable when moist ; 
noncaleareous; clear, smooth boundary. 

B22—24 to 30 inches, brown (10YR 5/8) silt loam, dark gray- 
ish brown (JOYR 4/2) when moist; weak, coarse, 
prismatic structure breaking to weak, fine and me- 
dium, subangular blocky structure; soft when dry, 
very friable when moist ; noncalcareous ; clear, smooth 
boundary. 

B3—380 to 37 inches, pale-brown (10YR 6/8) silt loam, brown 
(10¥R 5/3) when moist; weak, coarse, prismatic 
structure breaking to weak, fine and medium, sub- 
angular blocky structure; soft when dry, very friable 
when moist; slightly calcareous; gradual, smooth 
boundary. 

Cea—87 to 47 inches, very pale brown (10YR 7/8) silt loam, 
brown (10Y¥R 5/3) when moist; structureless; soft 
when dry, very friable when moist ; highly ealeareous; 
abrupt, smooth boundary. 

IIC—47 to 60 inches, very pale brown (10YR 7/3) loam, red- 
dish yellow (7.5YR 6/6) when moist; structureless; 
soft when dry, very friable when moist; highly cal- 
careous; this horizon consists of Tertiary material 
of the Ogallala formation. 


A few medium pebbles are scattered throughout the pro- 


file. Worm activity is evident throughout the profile and 
is very prominent in the B3 horizon. 


Goshen silt loam (S-58-Nebr-25-2(1-7)): Located 
about 0.15 mile north and 130 feet east of the southwest 
corner of sec. 36, T. 14 N., R. 45 W.; approximately 1.5 
miles east and 3 miles north of Chappell, Nebr. 


Alp—0 to 7 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
medium and coarse, subangular blocky structure; 
slightly hard when dry, very friable when moist ; non- 
ealcareous ; abrupt, smooth boundary. 

A12—7 to 14 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 8/2) when moist; weak, 
medium, subangular blocky structure; slightly hard 
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when dry, very friable when moist; noncalcareous; 
clear, smooth boundary. 

B21—14 to 21 inches, grayish-brown (LOYR 5/2) heavy silt 
loam, very dark grayish brown (10YR 8/2) when 
moist; weak, coarse, prismatic structure breaking to 
weak, fine and medium, subangular blocky structure; 
slightly hard when dry, very friable when moist; 
noncalcareous; gradual, smooth boundary. 

B22—21 to 30 inches, grayish-brown (10YR 5/2) heavy silt 
loam, very dark grayish brown (10¥R 3/2) when 
moist; weak, coarse, prismatic structure breaking to 
weak, fine and medium, subangular blocky structure; 
slightly hard when dry, very friable when moist; non- 
calcareous; abrupt, smooth boundary. 

B3—0 to 36 inches, brown (10YR 5/8) silt loam, dark grayish 


brown (1OYR 4/2) when moist; weak, coarse, pris-' 


matic structure breaking to weak, medium, subangular 
blocky structure; slightly hard when dry, very friable 
when moist; highly calcareous; gradual, smooth 
boundary. 

Cca—36 to 47 inches, light-gray (10YR 7/2) silt loam, pale 
brown (10YR 6/3) when moist; structureless; soft 
when dry, very friable when moist; highly calcareous ; 
gradual, smooth boundary. 

C2—47 to 60 inches, light-gray (10YR 7/2) silt loam, light 
brownish gray (10YR 6/2) when moist; structureless; 
soft when dry, very friable when moist; highly cal- 
careous. 

Large worm casts are scattered throughout the profile 


and are very prominent in the B83 horizon. 


Facts About Deuel County 


This section will assist newcomers who are not familiar 
with the county. It discusses physiography, relief, and 
drainage; climate; agriculture; natural resources; and 
other general subjects. 


Location and Extent 


Deuel County is in the southeast corner of the Nebraska 
panhandle, where it adjoins Colorado. Chappell, the 
county seat, is in the west-central part and is about 340 
miles west of Omaha, about 130 miles east of Cheyenne, 
Wyoming, and about 180 miles northeast of Denver, Colo- 
rado. The county is rectangular. It extends about 30 
miles east and west and about 15 miles north and south. 
It is the smallest county in the Nebraska panhandle and 
one of the smallest in the State. Its total area is 435 
square miles, or 278,400 acres. 


Physiography, Relief, and Drainage 


Deuel County is in the western part of the Great Plains. 
It is part of a nearly level to gently undulating Tertiary 
plain that is mantled in places by silty or slightly sandy 
loess. The plain is dissected by the deeply entrenched 
valleys of Lodgepole Creek and the South Platte 
River. Lodgepole Creek, a perennial stream, enters the 
county at about the midpoint of the western side, flows 
southeastward, and leaves the county at about the mid- 
point of the southern side. The area of tableland south 
and west, of Lodgepole’ Creek is called South Table. 
The high plain in the southeast corner has been nearly 
effaced by the South Platte River. This river flows north- 
eastward across the county (fig. 34). Many small, steep- 
sided tributaries of the main streams extend into the table- 


Figure 34.—The South Platte River south of Big Springs, Nebraska. 


lands. The largest of these tributaries are Sand Draw, 
O’Neil Draw, Walrath Draw, and Dry Creek. 

An integrated stream pattern reaches only about half of 
the county. Where drainage is not well established on the 
silty tablelands, runoff water collects in scattered depres- 
sions and evaporates or slowly seeps away. Lodgepole 
Creek drains about 15 percent of the county. A small 
area in the northeast corner of the county is drained 
southeastward into Keith County. Runoff from all other 
land in the county drains into the South Platte River. 

Between the tablelands and bottom lands, the rolling 
and steep breaks are quite oravelly and give rise to shallow 
soils. Adjacent to the valley of Lodgepole Creek on the 
eastern. side is an area of hummocky sand that, in places, 
resembles typical Nebraska sandhills. This sandy area is 
1 to 2 miles wide; it extends northwestward from the 
Colorado line for 6 to’'7 miles. A smaller area of sand 
occurs in the northeastern part of the county. A ridge of 
thick, silty loess begins at a point about 4 miles northwest 
of Big Springs and extends northwestward to Garden 
County. This ridge is about 1 mile wide. Another area 
of thick, silty loess occurs in the extreme northeastern 
part of the county. 

The general slope of the land is toward the southeast, 
and all drainageways flow in this general direction. Low 
broken ridges cross the upland in a northwest-southeast 
direction. The elevation in the county varies from about 
3,370 feet at. Big Springs to 3,970 feet in the northwest- 
ern part of the county. The tablelands are 200 to 300 feet 
higher than the valley floors. Permanent streams fall 
about 7 to 10 feet per mile. 


Climate‘ 


Deuel County is on the High Plains, near the center of 
North America. The cold winters and hot summers of its 
continental climate are tempered somewhat by the eleva- 
tion. Slope is generally southeastward. The elevation 
ranges from more than 3,900 feet in the northwestern part 
and slightly over 4,000 feet in the southwest to slightly be- 
low 3,400 feet in the southeastern corner along the South 
Platte River. This slope is a part of the general fall in 


*By Ricwarp FE. Myers, Weather 


Bureau. 


State climatologist, U.S. 
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elevation that begins at the Continental Divide, about 285 
miles to the west, and ends at the Missouri River, 320 miles 
tothe east. At this latitude open areas in the Rocky Moun- 
tains are comparatively low and permit strong winds from 
the west to the northwest to reach Deuel County fre- 
quently, particularly during winter and spring. 

Big Springs is the only station in Deuel County that has 
weather records. These records are rather short and have 
several breaks, but the data are similar to those from sta- 
tions surrounding the county that have long-term records. 
Climate data in this subsection are given in tables 12, 13, 
14, 15, and 16. The data are mostly from Lodgepole, 
just across the boundary in Cheyenne County. 
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The soils of Devel County absorb much of the rainfall, 
but there is much runoff and water erosion on sloping lands 
during local downpours. On cultivated land, terracing 
and stubble-mulch tillage are used to control runoff and 
reduce water erosion. The hazard of water erosion on the 
steeper slopes limits the use of these slopes largely to 
pasture. Because native vegetation is the best protection 
against erosion, most of the steep slopes are in native 
grasses. 

Strong westerly winds in winter and spring often blow 
the soils, especially when the soils are dry and their sur- 
face is unprotected. A common practice is to leave stubble 
standing in the field during the winter and spring so that 


Taste 12.—Temperature and precipitation 


Temperature ! Precipitation 
Two years in 10 will have One year in 10 
at least 4 days with— will have— Average 
Month Average Average Average ___| Days with | depth of 
daily claily monthly snow cover! snow on 
maximum | minimum | Maximum Minimum total ! of Linch | days with 
temperature | temperature Less More | or more 3 snow 
equal to or | equal to or than*— | than?— cover 3 
higher than—| lower than-— 
oF, i Oe °F. oF. Inches Inches Inches Number Fnehes 
January.__..------_-------- 41.7 13. 6 59 —6 0. 82 0. 01 0. 80 8 4.4 
February__--.-------------- 45.0 16.1 64 —3 . 43 . 06 1.10 6 2.7 
Marchi sccseus ct beveune ss oe 50. 7 22, 0 71 3 1. 03 .11 1, 93 6 3.3 
Aprile cis ous oo 63.3 32.6 80 19 2. 04. . 55 4. 01 1 3. 2 
May ies 2 aes soe eS secee 72.5 43. 2 88 31 3. 05 1.18 5. 40 (*) 2.5 
JUNE 2c 2 heck oes eee 83. 2 52. 7 98 42 3. 09 1. 04 4, 60 0 0 
JULY once eee ee ee ee 92. 2 59. 4 102 52 2. 25 . 85 3. 93 0 0 
Aupist.20 255205 p coe seee. 90. 1 57. 6 100 50 2. 08 . 87 4, 24. 0 0 
September___----.--------- 81.3 46. 7 96 35 1. 50 . 22 3. 25 (‘) 1.5 
October___....------.------ 68. 8 35.3 84 24 . 84 . 01 1.91 (4) 3. 0 
November__---------------- 52.7 22, 6 69 8 . 56 . Ol 1. 43 3 3.3 
Decémberva-pectsc sashes 44, 1 16. 9 61 0 . 50 . 06 1.10 7 2.9 
CAT eS UA wees Glee Sees 65.5 34.9 5 104 6 —16 17. 69 10. 98 25.17 32 3.3 
1 Data from Lodgepole, Cheyenne County, 1931-60. * Less than 1 day. 
2 Data from Lodgepole, 1895-1960. 5 Average annual highest maximum. 
3 Data from a number of stations within and surrounding Deuel § Average annual lowest minimum. 
County, 1931-60. 
Taste 18.—TZemperature and precipitation extremes at Lodgepole, Nebr., 1895-1963 
Temperature Precipitation 
Month 
Highest Year Lowest Year Driest Year Wettest Year 
oF, oF. Inches Inches 
JANUATY ss22cco8s Seed see tp eekticeeesce 70 1950! —3l 1930 (*) 1961 ! 1.61 1921 
February. 22a 66 ooo ehckeetedee ced 17 1962! — 36 1936 ! 0 1949 1, 80 1903 
March's 2225. cstcatecco.atn-aesegseces 86 1946 1 — 23 1960 () 1911! 2. 90 1912 
ADT ees Cee SoM OO ak oO ee 92 1898 —6 1936 . 04 1948 6. 92 1915 
Maye sci joscesc ose fase teehee eels 98 1934 ! 10 1907 () 1903 6. 63 1949 
JUNE os Sec cok Farce ceases Sse 108 1954 ! 25 1937 @) 1898 9. 68 1947 
July. 4s Salus ao becGsecos see toe essed 112 1940 37 1915 47 1960 8. 07 1905 
AWSUBto oS oc ecen See ceeee ce ewe sceees 108 1938 33 1910 (*) 1935 5. 54 1950 
September____-__.-------------------- 103 1931 17 1926 0 1953 ! 5. 98 1942 
October. a3 cncecueor hoes Jobe 96 1910 0 1917 0 1938 ! 2. 84 1923 
November__._------------------------ 84 1897 — 22 1896 0 1939 } 1.95 1946 
December..._.-.-------.------------- 76 1939 — 33 1919 (2) 1929 1 2, 29 1913 
Wealvci sot ecdeccesctodeucsece eee 112 1940 — 36 1936 10. 00 1910 28. 66 1958 


1 Also in earlier year or years. 
2 Trace. 
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it protects the soils against wind erosion and also helps 
conserve moisture by catching or holding the snow. Dur- 
ing the summer-fallow season stubble-mulch tillage pro- 
tects the land against wind and water erosion until a 
growing crop is well established, 

The climate of Deuel County was favorable for an 
original vegetation of mixed short and mid grasses. 
Wheat has become the principal cultivated crop. Among 
the others in the county are sorghum, barley, corn, and 
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not enough to produce good crops every year, sammer 
fallowing is extensive. : 

In winter the weather alternates from mild, when the 
wind is from the west, to cold, when it is from the north. 
Wind from the west reaches Deuel County both warm and 
dry because it moves markedly downslope, and the air is 
warmed by compression. Winter precipitation is usually 
light, occurring as snow. Because the snow is usually ac- 
companied by wind, it often drifts badly and part of the 


hay. Because the annual rainfall of about 18 inches is ground is not completely covered. Snowfall is often fol- 
Taste 14.—Probabilities of last freezing temperatures in spring and first in fall 
Dates for given probability and temperature 
Probability 
16° F. or colder | 20° F. or colder | 24° F. or colder | 28° F. or colder | 32° F. or colder 

Spring: 

1 year in 10 later than____.._..---_---- April 16. April 24. May 3. May 15. May 25. 

2 years in 10 later than... 2-2-2. April 10. April 18. April 27. May 10. May 20. 
7 ae in 10 later than-_...-.---_--_-- March 31. April 8. April 17. April 29. May 9. 

all: 

1 year in 10 earlier than_____..-------- October 18. October 15. October 7. September 24, September 16. 

2 years in 10 earlier than.._.__-._-_-_--_- October 24. October 20. October 12, September 30. September 21. 

5 years in 10 earlier than.___.--_-_-_-- November 4. October 30. October 22. October 10. September 30. 


Taste 15.—Precipitation by month for 10 wettest years at Lodgepole, Nebr., from 1895 through 1963 


Month 1958 1915 1905 1942 1923 1945 1947 1951 1941 1949 
Inches Inches Inches Inches Inches | Inches Inches Inches Inches Inches 
PANUATY Sere Se et te te 0.05 1.00 0.60 18 1 0.75 0.33 0.09 0.20 21.35 
Pebru ar yin snes eo ee ee le .70 .65 .80 1.24 . 20 .59 .08 .07 .28 .00 
Matches voce bolic. tele oe 1.09 1.53 1.45 1.00 1.30 .90 .67 .09 1.45 1.58 
PST ote ean asad Ee Ae BSS Bente Sn 3.34 6.92 3.62 4.01 2.65 2.52 2.50 2.04 3.15 1.06 
Maysonet cae be ei Be 3.47 6.30 4.70 4.48 6.41 5.31 3.12 1.67 1.79 6.63 
JUNC ees Se GP aN cone Ceti 3.65 3.42 | 22.55 3.56 4.37 3.33 9.68 6.48 4.54 5.07 
JU ce ot eek ee Se eS aed 7.16 1.86 8.07 1.24 1.38 3.93 2.30 1.72 2.54 2.95 
Alps: (26h cc oredr cao esheLmakoe.s 4.09 2.03 1.90 1.29 4.50 5.01 | 91 2.37 2.76 1.82 
September___..-......--------------- 3.25 2.29 2.45 5.98 .87 2.11 1.94 5.83 2.74 1.24 
October. ._-------------------------- .56 1.56 | 2.1.45 2,26 2.84 11 89 1.86 1.93 1.06 
November_______._-.---------------- .29 .20 2 20 64 51 26 1.29 05 16 () 
December..o.tieesresatesu lee cheeses 1.01 .60 2) ee 45 £35 48 £93 1.28 05 
NOaloosSskcesSrsteeiece sen clenes 28.66 28.36 | ? 27.29 26.60 25.48 , 25.17 24.19 23.20 22.82 | 722.81 
1 Trace, 
? Partially or wholly interpolated. 
Taste 16.—Prectpitation by month for 10 driest y ears at Lodgepole, Nebr., from 1895 through 1960 
Month 1919 1899 1898 1903 1911 1934 1931 1939 1895 1940 
i 
Inches Inches Inches Inches Inches Inches Inches Tnehes Inches Inches 
JaNUalyas Sook bees ose ce ce we el 10,15 1.50 0. 40 ?) E 0. 28 (2) 1. 25 0. 70 1. 10 
February ....---_---------------e--_- 110 70 . 10 i. 80 @ |  .38 74 40 . 85 . 88 
Marcha 2.0 sue coe sees jo aces te 1 60 . 80 . 10 . 52 (2) . 25 1. 06 1. 30 . 20 1. 40 
Aprile 2 ooo keto Bene lice 1,55 1.10 . 10 . 97 1, 97 . 60 1. 56 . 54 1. 46 1. 20 
Mayececeucetesadedewevove sevel eee 2. OL 1, 25 3. 55 () 1, 31 171 . 86 2. 99 1. 61 . 96 
JUNG Hoo eeaiee et eecic She eee eee eS 1. 72 1. 40 (?) . 84 2. 03 3. 46 3. 00 1. 96 3. 90 1. 78 
July gages on seesaw e eels i. Sd sacl 1.12 2. 65 1. 60 2. 90 . 67 1.53 1.11 .79 1. 29 1. 61 
AUBUSt ee toms deo ee ee ee 1.41 |. .55 ] 11.05 2. 80 1.14 2.11 . 60 . 42 . 20 1.10 
September____._...------------------ 2. 04 . 00 2. 25 . 55 . 26 . 42 1. 27 . 74 . 95 . 86 
October con. weeese ee es ee ?) @) .10 (2) 2.01 ?) . 40 . 78 115 . 69 
November_-__..---.-.-.0_.___.------- . 05 ) . 70 2) . 20 17 . 46 . 00 245 2) 
December 2.2 32eshe ss es aoe 2 . 25 . 32 . 50 . 08 . 60 . 02 . 60 . 62 115 . 80 
MOAR 2 5 ete SA els ene ee 110.00 | 110.27 | 110.45 10. 46 10. 74 10. 93 11. 66 11.69 | 111.91 12, 38 


! Partially or wholly interpolated. 
2 Trace. 
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lowed by mild west winds that are warm enough to melt 
the snow rather quickly. Many days are favorable for 
winter grazing because periods of mild weather are fre- 
quent and a snow cover is often lacking. Livestock can 
secure forage from sorghum stubble and the mature grass 
that has cured in the fields. Sometimes winter wheat 
grows enough to be pastured, particularly at the beginning 
and at the end of winter. oe must be taken so that 
enough cover is left on the ground to prevent wind erosion. 
Snowfall increases late in winter and reaches a peak in 
March, but by this time the sun is high enough to melt the 
snow rapidly after the storm passes, and it does not 
accumulate from one storm to the next. 

As spring advances, precipitation increases to a maxti- 
mum in June. Rains early in spring are caused by up- 
slope winds and are slow and steady. Snow is rather fre- 
quent as late as April and occasionally occurs in May. 
The snow is wet and sticky in spring and, as a rule, does 
not drift. Late in spring most of the precipitation occurs 
as afternoon thundershowers. Frost or freezing tempera- 
tures are rather frequent until the middle of May and have 
occurred early in June. Spring weather is characterized 
by strong winds and sharp changes in temperature. 

Precipitation lessens rapidly in July and August. In 
summer practically all of the rain comes as thunder- 
showers, which often are violent and often are accom- 
panied by hail. The hailstorms are heaviest and most 
numerous in June and early in July. Usually the hail 
falls in local areas, but in most years it damages crops 
considerably. Hail is particularly hazardous to wheat 
and barley because these plants head and mature when 
hailstorms are most frequent. Because the sorghum is 
younger ‘at, this time, it has a better recovery rate if 
damaged by hail. The frequency and intensity of hail- 
storms decrease after the middle of July, but the storms 
that do strike inflict a more lasting damage to the sorghum 
crop. 

The daily range in temperature is wide in summer; 
afternoons are warm and nights are cool. The cool nights 
and rather low humidities in the afternoons make summer 
a pleasant season. A mulch is kept on soils fallowed in 
summer so that the rise of soil temperature and evapora- 
tion are checked. As the nights lengthen late in summer, 
the temperatures drop even farther and reach the lower 
forties in August of most years, and generally the thirties 
or lower during September. 

In fall sunshine is abundant. Days are warm, and 
nights are very cool. The rainfall decreases from about 
1.5 inches in September to only 0:5 inch in November. 
Also, evaporation decreases because days are short, nights 
are cool, and there is little wind. In most years moisture 
in summer-fallowed land is sufficient for winter wheat to 
germinate and to make some growth before winter. Frost 
or freezing temperatures can be expected by the latter part 
of September or early in October of most years. By the 
middle of October occasional outbreaks of cold air from 
Canada warn of the coming winter, and hard freezing 
usually occurs by the end of October or early in Novem- 
ber. ‘The first cold period is often followed by a consider- 
able amount of fine, mild weather. 

Tn the list that follows are the monthly amounts of po- 
tential evapotranspiration, in inches, as computed by the 
Thornthwaite method from mean temperatures at Lodge- 
pole for the period 1931-60. 
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Mareli 2o2oseee esc ceety 0.27 August ~--------------- 5.39 
April coseos seu ee au 1.59 September ----------~-- 3. 33 
May 2 oat eo ees 8.06 October -.-------------- 1.73 
JUNE! sosesat aves eecee ss 4,71 November ~----------- . 80 
July ess sas2cesssece se 6, 20 


December, January, and February are not included, 
because the mean temperature in those months is below 
32° F. 

The following are monthly averages of pan evapora- 
tion, in inches, that were computed for the period 1942- 
60 from the data at Kingsley Dam, about 20 miles east 
of Deuel County. 


May saceu-sescesusees 6.73 August ~---------.----- 8. 95 
PUNE: ew sss een esses 8.31 September ~----------~- 6. 67 
WOE cine eewosenesee 10.08 October ~---_.--------- 4,09 


The direction of prevailing wind is southeast from Ma 
through September and northwest from October through 
April. The annual average speed is about 10 to 11 miles 
per hour. March, April, and May have the highest aver- 
ages, approximately 11 to 18 miles per hour. Periods 
when winds reach 80 to 50 miles per hour are frequent 
during winter and spring. Occasional damaging winds 
with gusts as high as 100 miles per hour are associated 
with severe thunderstorms and squalls in spring and early 
in summer. 


Settlement and Population 


The area that is now Deuel County was part of the 
hunting grounds of the Ogallala and Brule Indians, the 
two most powerful bands of the Teton Sioux. In 1834 
the land in the region was set aside by the U.S. Govern- 
ment for the Indians. The first white settlers arrived in 
the area in 1850. Until 1861, when the telegraph was 
built through this region, communication with the outside 
was by the Pony Express. 

The Union Pacific Railroad reached Deuel County in 
1868. It followed the trail blazed by the trappers and 
gold seekers, who passed through on the Oregon Trail. 
The railroad stimulated settlement in this area, especially 
in the southern part of the county along Lodgepole Creek 
and the South Platte River. The army posts that were 
established to protect the railroad crews from the Indians 
were partly responsible for the push of settlers into the 
county. 

After crops were grown successfully in the area, home- 
steaders settled on the tablelands in the north-central part 
of the county. Some of the first settlers were a group of 
Swedish immigrants who settled at Froid in 1884. They 
built a church of sod in 1886, and the church served as a 
school house for 8 months of the year. But the town of 
Froid did not last, and the area later became a part of 
Garden County. 

In 1888, Devel County was organized from part of the 
large county of Cheyenne. Deuel County lost three- 
fourths of its original territory in the 1909 election, when 
Garden County was formed from the northern part. 

As late as 1884 Chappell was only a railroad siding with 
a station house. During that year the town was surveyed 
and laid out, but few people settled permanently. Chap- 
pell was not incorporated until 1907, and even then it was 
difficult to find the 200 people who were required for incor- 
poration, The town has always been considered the county 
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seat, but a series of elections and law suits were needed 
before it was so designated in 1894. 

Big Springs, the only other town in the county, got its 
name from a nearby spring that furnished water for 
settlers. Although it was settled before Chappell, the 
town was not surveyed by the Union Pacific Railroad until 
3 months after Chappell was laid out. Not until 1917 
did Big Springs become a town. 

The population of Deuel County, and of Chappell and 
Big Springs, has been relatively stable since 1920. In 
1920 there were 3,282 people in the county, and in 1960, 
3,125. The population of Chappell was 1,181 in 1920 and 
1,280 in 1960. Big Springs had 408 people in 1920 and 
506 in 1960. 


Community Facilities and Recreation 


Deuel County has 12 rural schools, 2 elementary schools, 
and 2 high schools. According to the county superintend- 
ent of schools, the number of students enrolled in the 
schools of Deuel County for the year 1959-60 totaled 814. 

In 1959-60, 10 of the rural schools had only 1 teacher 
each, and 2 had 2 teachers, The school system in Chappell 
consists of one elementary school and the Deuel County 
High School. This high school serves two-thirds of the 
county. A new addition to the Deuel County High School 
was completed in 1958. Big Springs has one elementary 
school and one high school. The Big Springs Rural High 
School serves one-third of the county. 

The county has 12 churches—8 in Chappell, 3 in Big 
Springs, and 1 rural. The only hospital is in Chappell. 
Libraries are located at both Chapell and Big Springs, and 
each of these communities has two small parks. One park 
in each town has a public swimming pool. Golf courses 
are located at Chappell, Big Springs, and north of Jules- 
burg, Colorado. Pheasant hunting in the uplands of the 
county is good. 


Transportation, Power, and Markets 


The main line of the Union Pacific Railroad enters the 
county from the east, follows the South Platte River into 
Colorado, and reenters the county in the valley of Lodge- 
pole Creek. It then follows the valley westward beyond 
the county line. 

A road runs on almost every section line; farm-to- 
market roads are graded and graveled. U.S. Highway 
No. 30 runs from east to west and almost bisects the 
county. State Route 27 also nearly bisects the county, but 
its direction is from north to south. U.S. Highway No. 
138 parallels the South Platte River, and the Union Pacific 
Railroad runs across the southeast corner of the county. 

Rural electric lines provided with aid from the Rural 
Electrification Administration extend into almost every 
part of the county. All farms have electric lights. Elec- 
tric power is widely used for home freezers, crop driers, 
and other machines. Electricity powers most, irrigation 
pumps in the county. 

Grain and livestock are delivered to Big Springs, Chap- 
pell, and Julesburg, Colo., for shipment to the central 
markets of Denver and Omaha. A few products are 
handled at Lodgepole, in Cheyenne County, and at Osh- 
kosh and Lewellen, in Garden County. Sugar beets are 


processed at Ovid, Colo., about 4 miles south of the Deuel 
ounty line. Safllower is processed at Sidney, in Chey- 
enne County. 


Agriculture 


This subsection discusses the early agriculture of the 
county and some of the features of agriculture today. 


Early history 


Large ranches dominated the early history of the region 
that now includes Deuel County (27), but large opera- 
tions by cattle companies ended in 1887 when the herd 
law was passed. Incoming settlers began small farms on 
much of the land that had been in ranches. 

The first dryfarming in western Nebraska was demon- 
strated in Deuel County on an island in the South Platte 
River near Big Springs. Cattlemen were surprised when 
good crops were raised . 

When Deuel County was organized in 1888, settlers 
lived on the tablelands, Land sold at $12.50 an acre. At 
the Chappell Fair the crops displayed were potatoes, 
wheat, oats, corn, squash, citron, buckwheat, sugarcane, 
flax, and millet. At this time sorghum mills were busy. 

A series of dry years early in 1890’s forced many of the 
farmers to abandon the county. The early farmers did 
not know how to cope with the adverse climate. 

In 1905, homesteads increased in size and farming im- 
proved. A combination of stock raising and farming 
proved most profitable. Chiefly grown were forage crops 
and, for food, wheat, corn, and vegetables. Living ex- 
penses were met by the sale of butter, milk, and eggs. 

In 1915, the type of farming was definitely changing. 
An increased demand for wheat brought about large-scale 
production. 

Steam engines were used to open up large areas of sod 
to cultivation. About this time summer fallowing began. 
Wheat became the chief source of income, and today wheat 
farming on a large scale is the principal type of 
agriculture. 


Type and number of farms 


Since 1945, the number of farms of each type has not 
changed significantly, except that in that year there were 
11 poultry farms and in 1959 there werenone. There were 
no dairy farms in 1959. Miscellaneous and unclassified 
farms amounted to 30 in 1959, and the number of other 
kinds of farms was as follows: 


Gash grains ssic4-occsese ttt eis cose eee 245 
Livestock other than poultry and dairy-.--..-.-.-_-- % 
Gétieral :fatine2<.235---2 eto e et tee ee ess 14 


Since 1930, the number of farms in the county has de- 
creased steadily while the average size of a farm has in- 
creased. Between 1930 and 1959, the number of farms 
decreased from 500 to 366 and the average-sized farm in- 
creased from 524 to 783 acres. 


Farm tenure 


In recent years, rural population has decreased. In 
1959, about 78 percent of the operators lived on farms 
they operated. Most of the farm operators are either full 
or part owners. In 1940, about 49 percent of the operators 
were tenants, but by 1959, only about 30 percent of the 
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farm operators were tenants. About 14,000 acres of school 
land in Deuel County is owned by the State of Nebraska. 


Present agriculture 


The agriculture of today consists mainly of the produc- 
tion of cash crops alone or of cash crops and livestock. 
Wheat is by far the most important crop grown, Each 
year about 64 percent of the land in the county is either 

lanted to wheat or is summer fallowed to be followed 

y wheat the next year. Crops of lesser importance are 
sorghum, barley, corn, alfalfa, safllower, wild hay, oats, 
and sugar beets. Because of the acreage controls on wheat 
in the last few years, some farmers have diverted some 
of their land to other crops, chiefly to grain sorghum, win- 
ter barley, safflower, and feed crops. Table 17 gives the 
acreage of principal crops grown in Deuel County in 
stated years, as reported in the census of agriculture. 


Tape 17.—Acres of principal crops in stated years 


Crop 1945 1950 1954 1959 

Comtess ise foo ce eee od 12,008 3,723 | 5,211 6,896 
Grain sorghum____.------- 67 163 6,616 11,257 
Forage sorghum..__--..---- 5,512 2,668 4,737 2,981 
Small grains: 

Wheat....---.---------- 82,041 | 79,090 | 76,316 | 64,420 

Barley...__..---_-__---- 8,125 | 3,760 | 9,325] 10,445 

Oats__._._-__-__-_____- 1,667 | 2°731 | 3/233 | 13172 

WRYC= sess Net eae ore ae 1,738 - 99 275 267 
Alfalfa hay.....-.--------- 1,532 | 1,588 | 2,067 1,701 
Wild hay__.___..-__.____- 13615 | 2/126] 1/306] 13446 
Sugar beets....-.---.----- 799 274. 677 481 
Safflower___-------------- 0 0 0 659 
Livestock 


Raising beef cattle is the most important livestock enter- 
prise. Brood cows are carried on native grassland, and 
calves are sold in the fall as feeders. Yearlings are often 
bought in spring, pastured in summer, and sold in fall as 
feeders. Sheep, hogs, chickens, and dairy cattle are also 
raised, and there are a few horses. Livestock sales, mostly 
beef cattle, are held about once a week at Chappell. The 
number of livestock on farms and ranches in stated years 
is given in table 18. 


Irrigation 


Irrigation in the county is most extensive in the valley 
of the South Platte River (fig. 35), and there is some 
irrigation in the valley of Lodgepole Creek. In the oldest, 
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Figure 35.—Irrigated field of beans and corn in the valley of the 
South Platte River. 


type of irrigation used in the county, water is obtained 
through diversion canals. Of greater importance, how- 
ever, 1s irrigation that uses water pumped from shallow 
wells, 

The Conservation Needs estimate of April 9, 1959, re- 
ported that about 8,000 acres were irrigated in the valleys. 
Some irrigation is practiced on 50 to 60 farms in the 
county. The Water Resource Division, State of Nebraska, 
reported that on January 1, 1960, there were 129 wells in 
the county. These wells were the chief source of irrigation 
water, but diversion canals in the valley of the South 
Platte River furnished additional water. 

In the near future irrigation is not likely to expand in 
Deuel County. In the valleys most of the acreage suitable 
for irrigation is irrigated. Whether good irrigation wells 
can be developed on the uplands is questionable because the 
amount of water needed for the productive, deep wells is 
not adequate and drilling the deep wells is costly. 

Corn is the most extensively irrigated crop; about five- 
sixths of its acreage is irrigated. Alfalfa ranks second 
and is followed by sugar beets. Other irrigated crops of 
less importance are beans, oats, sorghum, barley, and 
potatoes. 


Natural Resources 


This subsection discusses water supply, natural gas, 
gravel and sand, and other natural resources in the county. 


TABLE 18.—N umber of livestock on farms and ranches in stated years 


Type 1930 1940 1945 1950 1954 1959 
Cattle and calves___......---------------------- 15,889 18,502 14,009 12,441 14,296 13, 742 
Horses and mules__._..-..-.-.------------------- 12,355 1985 708 276 200 212 
Hogs'and ‘pigs-2.2s-.2b2-s0ceces- ccs tee etl e ee 16,964 23,776 3,948 2,951 1,534 2,860 
Sheep and lambs__-_---------------------------- 34,806 32,233 5,859 1,422 5,357 3,027 
Chickens. i. 2 Sete he ON eee 145,578 244,195 62,657 230,939 231,941 2 93,345 


1 Over 3 months old. 
2.4 months old and over. 
3 Over 6 months old. 
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Water supply 


In most of Deuel County wells supply enough water for 
domestic use and for livestock (fig. 86). The water is 
obtained at depths of 10 to 40 feet in the valleys of Lodge- 
pole Creek and the South Platte River. On the uplands 
It is 100 to 300 feet or more below the surface. The main 
water-bearing formation on the uplands is the Ogallala, 
and alluvial sand and gravel bear most of the water in 
the bottom lands (4). Chappell is supplied by two 40-foot 
drilled wells, from which electric turbines pump water 
directly into the city mains. Each well delivers from 400 
to 900 gallons per minute, and there is a reserve supply of 
300,000 gallons, The city water is not treated. A few 
small springs oceur along the margins of the silty table- 
lands. High-producing irrigation wells are located in the 
valley lands, but it is questionable if good irrigation wells 
can be developed on the uplands. 


Natural gas 


The Big Springs natural gasfield is one of the largest 
fields in the Denver-Julesburg Basin, an oil basin of Cre- 
taceous age (19). This field covers nearly 10,000 acres 


Figure 36.—Livestock well in a grassland area southeast of 
Chappell, Nebraska. 


and, at the end of 1957, had 28 producing wells. Gas from 
this field is collected and processed at, and then shipped 
from, a plant on U.S. Highway No. 30, about 15 miles east 
of Chappell. 

The natural gas industry is important in the economy 
of Deuel County. In 1951, production in thousands of 
cubic feet amounted to 1 million, and in 1953, it reached a 
peak of nearly 8 million. In 1957, natural gas sold for an 
average price of 15.6 cents per thousand cubic feet and 
yielded about $312,000. 


Gravel and sand 


An abundance of gravel, sand, and other material is 
available for building roads and. other structures. The 
sources of these materials are sand dunes, sandy and grav- 
elly alluvial lands, and gravelly slopes. 


Grassland 


The Conservation Needs committee estimated that in 
1959 the grassland in the county totaled 61,320 acres and 
covered 22 percent of the county. This estimate does not 
inelude woodland used for pasture in the valley of the 
South Platte River. Almost all of the grassland is in 
native grasses. The native grasses are found mainly in 
steep areas, on shallow soils, or on soils that are extremely 
sandy or alkaline. None of these areas are well suited to 
cultivation. The largest areas of grassland are found on 
the rolling to steep breaks between the silty tablelands and 
the bench and bottom lands. Another large area is the 
hummocky sands in the south-central part of the county. 
Small isolated areas are grazed adjacent to farmsteads 
and on steep slopes that are near cultivated fields but are 
too steep to farm. With proper use and management, all 
of these areas produce good stands of native grasses. 

The native vegetation in this county is typical of the 
grassland of the High Plains. Blue grama, western 
wheatgrass, and needle-and-thread grow well on medium- 
textured to slightly sandy soils. Prairie sandreed and sand 
bluestem are important on the very sandy soils. Where 
more moisture is available, big bluestem, little bluestem, 
and switchgrass grow. On the bottom lands that are 
highly alkaline or saline, inland saltgrass makes wp much 
of the cover. Threadleaf sedge, side-oats grama, little 
bluestem, and blue grama are important on the shallow 
gravelly breaks and high knolls. 

Formerly cultivated soils that are revegetating are in- 
vaded by false buffalograss, red three-awn, and tumble- 
grass. These undesirable plants also invade pasture that 
1s severely overused. 


Woodland 


In 1956, Deuel County had 2,100 acres of woodland in 
which the canopy of trees and brushy plants was 10 per- 
cent or more. 

Trees grow mainly along the South Platte River and 
consist mostly of cottonwood and willow. A few trees 
are found along Lodgepole Creek. Both the bottom lands 
and tablelands are sparingly dotted with remnants of 
tree plantings. The trees in these plantings are ash, box- 
elder, elm, and cottonwood. Except on the bottom lands, 
these trees are small and scrubby. The trees more recently 
planted in windbreaks around farmsteads are Chinese 
elm, American elm, hackberry, ash, boxelder, cottonwood, 
vedcedar, and pine. Small clumps of wild plum and scat- 
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tered boxelder and of cottonwood and ash trees grow along 
drainageways in the rough lands. None of the trees in 
the county are native. Wood products are not of harvest- 
able quality, and most of the woodland areas are used for 
pasture. 


Wildlife 


Deer and antelope are the only wild hoofed mammals 
that remain in Deuel County. Smaller mammals include 
raccoon, weasel, mink, opossum, badger, coyote, skunk, 
jack rabbit, and cottontail rabbit. 

Some waterfowl and shore birds use Lodgepole Creek 
and the South Platte River, but the lack of open water 
limits the number cf these birds that stop on their spring 
and fall migrations. A few quail and other birds that 
require woody cover are found along the streams and in 
and around planted windbreaks. ‘The ring-necked pheas- 
ant has been introduced and is the most important game 
bird in thecounty. Itis quite abundant in areas cultivated 
to grain, Although pheasant are occasionally reduced 
in number by severe winters, a sufficient number survives 
to repopulate the area. 

Fish are found in Lodgepole Creek and the South Platte 
River, but game species are few. ‘Technical assistance 
for planning wildlife conservation is available through the 
local Soil and Water Conservation District. Information 
and assistance may also be obtained from the county agri- 
cultural agent and the Nebraska Game, Forestation, and 
Parks Commission. 
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Glossary 


Aggregate, soil. A mass or cluster of many soil particles held 
together, such as a granule, clod, block, or prisin. 

Alkali soil. A. soil that has so high a degree of alkalinity (pH 8.5 
or higher), or so high a percentage of exhangeable sodium (15 
percent or higher), or both, that the growth of most crop plants 
is reduced, 

Alkaline soil. A soil that is alkaline throughout most or all of 
the parts occupied by plant roots. Precisely, any soil horizon 
having a pH greater than 7.0; practically, a soil having a pH 
greater than 7.3. 

Alluvium. Soil materials deposited on land by streams. 

Benchland. Nearly level terraces, or shelflike benches, above the 
present flood plain of a stream. Benchland consists of old 
alluvium, 

Bottom Iand. Land bordering streams that consists of recent al- 
luvinm and may be flooded. 

Caleareous soil. A. soil containing calcium carbonate, commonly 
mixed with magnesium carbonate, in such quantity as to 
effervesce (fizz) visibly when dilute hydrochloric acid is 
applied. A calcareous soil has an alkaline reaction. 

Clay. Ag a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Claypan. A dense soil horizon, containing much clay, that nor- 
mally is very slowly permeable and is separated more or less 
abruptly from the overlying soil. 

Colluvium (Ccolluvial soil material). Soil material that has moved 
downhill and has accumulated on the lower parts of slopes 
and at the foot of hills. Colluvium is moved downhill by the 
force of gravity and, to some extent, by soil creep, frost action, 
and local wash. 

Color, soil. Soil colors are described in the section “Formation 
and Classification of Soils” by such terms ag grayish brown 
or reddish brown, used with the corresponding symbols of a 
Munsell color chart. In this chart, colors are arranged by 
hue, value, and chroma. He is the dominant spectral (rain- 
bow) color. Value is the relative lightness or darkness of 
color. Chroma is the strength, saturation, or intensity of 
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color. In technical descriptions of a soil, neither a color name 
nor symbol is adequate when used alone. Both must be used 
together to insure a definite understanding of color; for exam- 
ple, dark yellowish brown (10YR 4/4). In this example the 
10YR designates the hue, the first 4 the value, and the second 
4 the chroma. 

Complex, soil. A mapping unit consisting of different kinds of 
soils that occur in such small individual areas or in such an 
intricate pattern that they cannot be shown separately on a 
publishable soil map. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Some of the terms com- 
monly used to describe consistence are— 

Loose——Noncoherent; soil does not hold together in a mass. 

Friable—When moist, soil crushes easily under gentle pressure 

between thumb and forefinger and can be pressed together in 
& lump. 

Firm—When moist, soil crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic—When wet, soil readily deformed by moderate pressure 
but can be pressed into a lump; forms a “wire” when rolled 
between thumb and forefinger. 

Sticky—When wet, soil adheres to other material, and tends 
to stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard—When dry, soil moderately resistant to pressure but is 
difficult to break between thumb and forefinger. 

Compact.—A combination of firm consistence and close packing 
or arrangement of soil particles. 

Contour striperopping. The production of crops in fairly narrow 
strips planted on the contour and at right angles to the 
natural direction of slope. In Deuel County, strips in culti- 
vated crops are commonly alternated with strips in fallow. 

Contour tillage. Cultivation that follows the contour of the land, 
generally almost at right angles to the slope. : 

Cropping system. Growing crops in a planned sequence and in 
combination with the cultural measures and management prac- 
tices needed to protect and improve the soil. 

Depth, effective soil. The depth of soil material that plant roots 
can penetrate readily to obtain water and plant nutrients. 
It is the depth to a layer that differs sufficiently in physical 
or chemical properties from the overlying material to pre- 
vent or seriously retard the growth of roots. The depth 
classes are: (1) deep, more than 36 inches; (2) moderately 
deep, 20 to 26 inches; (3) shallow, 10 to 20 inches; and (4) 
very shallow, 0 to 10 inches. 

Dryland. All land. that is not irrigated. 

Eolian. Carried or produced by wind; for example, eolian sand. 

Flood plain. Nearly level land along streams that overflow during 
floods. 

Genesis, soil. The mode of origin of the soil. Soil genesis refers 
particularly to the processes responsible for the development 
of the solum, or true soil, from the unconsolidated parent 
material. 

Great soil group. A broad group of soils that have internal soil 
characteristics in common. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes and that differs in one or more ways from adjacent 
horizons in the same profile. These are the major soil 
horizons: 

A horizon. The mineral horizon at the surface. It contains an 
accumulation of organic matter, has been leached of soluble 
minerals and clay, or shows the effects of both. 

B horizon. The horizon in which clay minerals or other ma- 
terials have accumulated, that has developed a characteristic 
blocky or prismatic structure, or that shows the characteris- 
tics of both processes. 

C horizon, The unconsolidated material immediately under the 
true soil. In chemical, physical, and mineral composition 
it is presumed to be similar to the material from which at 
least part of the overlying solum has developed. 

R horizon. Rock underlying the C horizon, or the B horizon if 
no C horizon is present. 

Inclusion. An area of soil that has been included in the mapping 
unit of a soil of a different kind because the area was too 
small to be mapped separately on a map of the scale used. 

Leaching. The removal of material in solution by water passing 
through soil. 


Loam. Soil that contains 7 to 27 percent. clay, 28 to 50 percent 
silt, and less than 52 percent sand. 

Loess. A fine-grained eolian deposit consisting dominantly of silt- 
sized particles. 

Mapping unit, soil. Any soil, miscellaneous land type, soil com- 
plex, or undifferentiated soil group shown on the detailed soil 
map and identified by a symbol. 

Miscellaneous land type. A mapping unit for areas of land that 
have little or no natural soil; or that are too nearly inaccessi- 
ble for orderly examination; or that oceur where, for other 
reasons, it is not feasible to classify the soil. 

Morphology, soil. The makeup of the soil, including the texture, 
structure, consistence, color, and other physical, chemical, 
mineralogical, and biological properties of the various horizons 
that make up the soil profile. 

Munsell color notation. See Color, soil. 

Natural drainage. Refers to moisture conditions similar to those 
that existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deep- 
ening of channels or the blocking of drainage outlets. The 
following relative terms are used to express natural drainage: 
Very poorly drained, poorly drained, imperfectly or somewhat 
poorly drained, moderately well drained, well drained, some- 
what excessively drained, and excessively drained. 

Natural fertility. The natural quality that enables a soil to pro- 
vide the proper compounds, in the proper amounts and in the 
proper balance, for the growth of plants when light, tempera- 
ture, and the physical condition of the soil are favorable. Rel- 
ative terms for expressing natural fertility are high, medium, 
and low. 

Parent material, soil. The horizon of weathered rock or partly 
weathered soil material from which soil has formed; horizon 
C in the soil profile. 

Permeability, soil. The quality of a soil that enables water or 
air to move through it. Terms used to describe permeability 
are slow, moderate, and rapid. 

Phase, soil. A subdivision of a soil type, series, or other unit in 
the soil classification system made because of differences in 
the soil that affect its management but do not affect its classi- 
fication in the natural landscape. <A soil type, for example, 
may be divided into phases because of differences in slope, 
stoniness, thickness, or some other characteristic that affects 
management. 

Pleistocene gravel. Beds of gravel on uplands that were deposited 
during the Pleistocene epoch and, in some places, are exposed 
on slopes along streams. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. See Horizon, soil. 
Reaction, soil. The degree of acidity or alkalinity of a soil ex- 
pressed in pH values. <A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. 
In words the degrees of acidity or alkalinity are expressed as 

follows: 


pH pH 


Extremely acid___ Below 4.5 Mildly alkaline____ 7.4 to 7.8 
Very strongly acid_ 4.5 to 5.0 Moderately alka- 

Strongly acid. ___ 5.1 to 5.5 line _----..--- 7.9 to 84 
Medium acid______ 5.6 to 6.0 Strongly alkaline__ 8.5 to 9.0 
Slightly acid_-_.__ 6.1 to 6.5 Very strongly alkaline 9.1 and 
Neutral___-_---__ 6.6 to 7.3 higher 


Relief. The elevations or inequalities of a land surface, consid- 
ered collectively. 

Residual material. UWnconsolidated, partly weathered mineral ma- 
terial that accumulates over disintegrating solid rock. Resid- 
ual material is not soil but is commonly the material in which a 
soil has formed. 

Saline soil. A soil that contains soluble salts in amounts that im- 
pair growth of crop plants but that does not contain excess 
exchangeable sodium. 

Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 to 2.0 millimeters. Also, the textural 
class name of any soil that contains 85 percent or more sand 
and not more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of 
parent material and having genetic horizons that, except for 
texture of the surface layer, are similar in differentiating 
characteristics and in arrangement in the profile. 
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Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). 

Slick spot. A small area in a field that is slick when wet because 
it contains excess exchangeable sodium, or alkali. 

Slope. The inclination of the land surface from the horizontal ; 
percentage of slope is the vertical distance, divided by horizon- 
tal distance, times 100. Thus, a slope of 10 percent is a drop of 
10 feet in 100 feet of horizontal distance. As used in this 
report, slope classes are as follows: 


Percent Single slopes Compler slopes 
0 to 1__----- Nearly level__------- Nearly level. 
1 to 3------- Very gently sloping--- Very gently undulating. 
3 to 6_.----- Gently sloping--_-.-- Undulating. 
5 to 9.-_-_-- Sloping___.---------- Rolling. 
9 to 15__.--- Moderately steep_..-- Hilly. 
15 or more_. Steep___------------ Steep. 


Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon 
parent material, as conditioned by relief over periods of time. 

Solum. Lhe upper part of a soil profile, above the parent mate- 
rial, in which the processes of soil formation are active. 

Structure, soil, The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. ‘The principal 
forms of soil structure are platy (laminated), prismatic (verti- 
cal axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
eclaypans and hardpans). 

Stubble mulch. Stubble or other crop residue lett on the soil, or 
partly worked into the soil, to provide protection from wind 
and water erosion after harvest, during preparation of a seed- 
bed for the next crop, and during the early growing period of 
the new crop. 

Subsoil. In many soils, the B horizon; roughly, the part of the 
profile below plow depth. 

Substratum. Any layer lying beneath the solum, or true soil; the 
C or R horizon. 

Summer fallow. The tillage of uncropped land during the summer 
to control weeds and allow storage of moisture in the soil for 
the growth of a later crop. A practice common in semiarid 
regions, where annual precipitation is not enough to produce 
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a crop every year. Summer fallow is frequently practiced be- 
fore planting of winter grains. 

Surface runoff. The amount of water removed by flow over the 
surface of the soil. The amount and rapidity of runoff is close- 
ly related to slope and is also affected by texture, structure, and 
porosity of the surface soil; the plant cover; and the prevail- 
ing climate, Relative degrees of runoff are ponded, very slow, 
slow, mediwm, rapid, and very rapid. 

Surface soil. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, usually about 5 to 8 inches thick. 
The plow layer. 

Tertiary sandstone. Sandstone formed from highly calcareous 
sediments deposited on the plains during the Tertiary geologic 
period. In Deuel County, this sandstone is of the Ogallala 
formation. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. (See also Clay, Sand, and Silt.) The 
basic textural classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, silt loam, 
stilt, sandy clay loam, clay loam, silty clay loam, sandy clay, 
silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thickness. As used in this report, generally refers to individual 
soil horizons. The classes are: 


Inches 
a ap a a a eal re Sal ante Alaa ase! 0 to 6 
Moderately thick_-_~_-_--------.-------------------- 6 to 12 
(Phi¢hkiscs te Oh it Ses ee ee eek, 12 or more 


Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure, Good tilth refers to the fri- 
able state and is associated with high noneapillary porosity 
and stable, granular structure. <A soil in poor tilth is non- 
friable, hard, nonaggregated, and difficult to till. 

Type, soil. A subdivision of the soil series that is made on the 
basis of differences in the texture of the surface layer. 

Undifferentiated soil group. Two or more soils or land types that 
are mapped as one unit because their differences are not 
significant to the purpose of the survey or to soil management. 

Wind stripcropping. Growing crops in strips that run crosswise 
to the general direction of prevailing wind and without strict 
adherence to the contour of the land. 

Winnowed. Sifted and sorted by wind. Strong winds remove 
elay, fine silt, and organic material from the soil and leave the 
coarser particles; consequently, the soil becomes sandier and 
more easily eroded. 

Woodland site. A group of soils that produce about the same kind 
and amount of woodland products and that need similar 
management. 
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(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquires 
For information not pertaining to civil rights, please refer to the listing of the USDA 
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL LEGEND CONVENTIONAL SIGNS 


Each symbol consists of letters, or of letters and numbers; for WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 
example ACC, 3AB, or 3AB2. If slope forms part of the soil name, 
the last capital letter, A, B, C, D, or E in a symbol shows the Highways and roads National or state ———_ = —— 
slope class. A final number, 2, in a symbol shows that the soil 
is eroded. A final capital letter, W, indicates evidence of erosion Dual ... ——— County —_—_ Soil boundary 
that has not modified the soil enough to be estimated with a a a 
eadilitiad Good MOLOK a ensesvnennsnntnnene ——— Township, U. S. and symbol 
 ° 
SYMBOL NAME POOR IMOOR — seisccrsesscscceccccscssssiseaces ssssSfz==sesssss== Section line, corner hs : @ + Gravel o & 
3AB Altvan loam, 3 to 5 percent slopes Trail... ee Se euecee eee Reservation ...... seneans — > —— - Stones ....... sich os baeenbasipom ngs snietants es 
3AB2_ Altvan loam, 3 to 5 percent slopes, eroded _— a te 
ACC Altvan-Chappell complex, 5 to 9 percent slopes Land Re 
grant ‘ —-- ——_ -- —— aa v 
ACC2_ Altvan-Chappell complex, 5 to 9 percent slopes, eroded Highway markers Pee ae 
An Anselmo fine sandy loam, O to 1 percent slopes 7 © - NG 
AnB Anselmo fine sandy loam, 1 to 5 percent slopes National Interstate... Chert fragments 
AnC Anselmo fine sandy loam, 5 to 9 percent slopes Be 
AoBW_ Anselmo loamy fine sand, O to 5 percent slopes Ue Se crceeseeseencemsetntinstsntnensense Clay spot = m 
AoCW_ Anselmo loamy fine sand, 5 to 9 percent slopes O 
Bf Bayard fine sandy loam, O to 1 percent slopes orate mene Spot = 
BH Bridgeport and Havre loams, 0 to 1 percent slopes : o 
BHA Bridgeport and Havre loams, 1 to 3 percent slopes Railroads Gumbo or scabby spot 
Bw Bayard loam, 0 to 1 percent slopes =— 
Single track ‘i dine aslacaiaseain M land _ 
cD Canyon complex DRAINAGE = 
Chappell sandy loam, O to 3 percent slopes 
ChA as . e be Multiple track .. ‘ Ht HH Severely eroded spot 0.0... = 


CUB Colby-Ulysses silt loams, 3 to 5 percent slopes s 
CcuD Colby-Ulysses silt loams, 5 to 15 percent slopes treams 


Cy Cheyenne loam, O to 1 percent slopes ADANdONEd cesses: ht ae ee pe ee : gee Blowout, wind erosion oo. 7 
CyA Cheyenne loam, 1 to 3 percent slopes Perennial dninedeid 


pcp Dix-Chappell loams, 9 to 15 percent slopes Bridges and crossings taceaine filer: eedlas COUN aera ss nena on 
DK Dawes-Keith loams, O to 1 percent slopes : . 
DKA Dawes-Keith loams, 1 to 3 percent slopes Road widiesieruntnacannss 
Du Dunday loamy fine sand Canals and ditches 1TGH 
DxD Dix complex, 5 to 20 percent slopes Wa MOO: cccpccaincseumsmaimencadmencs 
DxE Dix complex, 20 to 30 percent slopes Lakes and ponds 
Gf Goshen fine sandy loam, O to 3 percent slopes Railroad e—) 
Gh Goshen silt loam, 0 to 1 percent slopes Perennial aspnesaes j 
GhA Goshen silt loam, 1 to 3 percent slopes GTNOS cca mcs ecnsnah i cscnendcta oe wanconceas gar 
KeB Keith silt loam, 3 to 5 percent slopes Intermittent. lial 
KeB2 Keith silt loam, 3 to 5 percent slopes, eroded Ford 
KeC Keith silt loam, 5 to 9 percent slopes WeIS oasecseeesensesereeees sosveseensecae o @ flowing 
KeC2 Keith silt loam, 5 to 9 percent slopes, eroded Grade © 
KK Keith-Kuma silt |oams, O to 1 percent slopes Springs .. aes , 
KR Keith-Richfield silt loams, O to 1 percent slopes R. R. over oe aaa ubaenactiy : wu we a 
KRA oS silt loams, 1 to 3 percent slopes Marsh we we 
KT Keith and Tripp fine sandy loams, 0 to 3 percent slopes 

‘ : || 
KTB Keith and Tripp fine sandy loams, 3 to 5 percent slopes Re Re UNG OF stsnoeaeseseseetreni Wet spot w 
KTB2 Keith and Tripp fine sandy loams, 3 to 5 percent slopes, eroded 
KTC2 Keith and Tripp fine sandy loams, 5 to 9 percent slopes, eroded Tunnel = 
Lc Las Animas fine sandy loam ‘age wa 
LS iwurel ‘oils Buildings pupbleeaed tate aia 93 . 
Lt Las loam 
Lw Las Animas loamy sand School [ 
Na Nunn silt loam 
NS Nunn-Slickspots complex CtUren ss Se ge ey a 3 
RbA Rosebud !oam, O to 3 percent slopes Station —————— 
RbB Rosebud loam, 3 to 5 percent slopes 
RbB2 Rosebud loam, 3 to 5 percent slopes, eroded ; 
RCC Rosebud-Canyon complex, 5 to 9 percent slopes Mines:and Quarries = 
RCC2  Rosebud-Canyon complex, 5 to 9 percent slopes, eroded . sada RELIEF 
RCD Rosebud-Canyon complex, 9 to 15 percent slopes PAL© QUEID nsssssrccssnsssnortessesnense rn 
RdB Rosebud fine sandy loam, 3 to 5 percent slopes | E i 
RdB2 ~~ Rosebud fine sandy loam, 3 to 5 percent slopes, eroded Pits, gravel OF OtM@r sccccscssseseenee Od SSere ments 
RdC Rosebud fine sandy loam, 5 to 9 percent slopes VV VV YOY YY yyy, 
RaC2 Rosebud fine sandy loam, 5 to 9 percent slopes, eroded Power lines PMI. ecemebesecmeceeean Oeaae Bedrock 
Se Scott silty clay loam Oth TUITE HT TT ype gg eT NTT 
Ss Slickspots Pipe lines... te Sa ther este 
Sx Sandy alluvial land ra} os a 

; iit ort steep slope = sie ee? © 
TK Tripp-Keith silt loams, O to 1 percent slopes Cemeteries... By tJ a 
TKA Tripp-Keith silt loams, 1 to 3 percent slopes ee a 
Vac Valentine: fine“sand; tolling MTIVRE ~scesesesicecestamncsiy etn tseasians hve Large Small 
VaD Valentine fine sand, hiliy lavees Depressions sie a 
Wm Wann loam 
Wx Wet alluvial land Tanks - e © Soil map constructed 1964 by Cartographic Division, 
Soil Conservation Service, USDA, from 1954 aerial 
Oil wells 4 photographs. Controlled mosaic based on Nebraska 
NS BUND: cre bestiisasjvcnsceppncaveenadendoren sins 


plane coordinate system, south zone, Lambert 
conformal conic projection. 1927 North American 
datum. 


730 - 992 O - 65 (Face p. 96) 


Map 
symbol 


3AB_ 
3AB2 


ACC 
ACC2 
An 
AnB 
AncC 
AoBW 
AoCW 
BE 
BH 
BHA 
Bw 
cD 
Cha 
CUB 
cuD 
Cy 
CyA 


DCD 


DK 
DKA 
Du 
DxD 


DxE 


GE 
Gh 
GhA 
KeB 


KeB2 


GUIDE TO MAPPING UNITS, CAPABILITY UNITS, AND RANGE SITES 


{Table 5, p. 27 , gives woodland sites and their soils. See table 3, p. 19 , for predicted yields of dryland crops and table 4, p. 21 , for predicted yields of irrigated crops. Table 9, p. 48 , gives the 


acreage and proportionate extent of the soils. 
irrigated capability unit indicates soil is not suited to irrigation] 


Mapping unit 


Altvan loam, 3 to 5 percent slopes-- 
Altvan loam, 3 to 5 percent slopes, 


Altvan-Chappell complex, 5 to 9 
PEFCENL SIGpeS<++-H-neres eee here 
Altvan-Chappell complex, 5 to 9 
percent, slopes, eroded-~---------- 
Anselmo fine sandy loam, O to L 
Percent slopes<-2+--s5-sese++en ee 
Anselmo fine sandy loam, 1 to 5 
percent slopes------------------- 
Anselmo fine sandy loam, 5 to 9 
percent slopes+4-+--<-+-5-s.4255% 
Anselmo loamy fine sand, 0 to 5 
percent slopes------------------- 
Anselmo loamy fine sand, 5 to 9 
percent slopées----see+ esse sees 
Bayard fine sandy loam, 0 to 1 
percent. slopes+*s--+ ser sscse owes 
Bridgeport and Havre loams, 0 to 1 
percent slopes------------------- 
Bridgeport and Havre loams, 1 to 3 
percent slopes------------------- 
Bayard loam, 0 to | percent slopes- 
Canyon complex--------------------- 
Chappell sandy loam, 0 to 3 percent 


Colby-Ulysses silt loams, 3 to 5 
percent slopes--<-------+-~<--s56 
Colby-Ulysses silt loams, 5 to 15 
percent slopes------------------- 
Cheyenne loam, 0 to 1 percent 
SlLOPeS------ e-em recente rer ene rere 
Cheyenne loam, 1 to 3 percent 
SlOPeS------- een er nner nnn renee 
Dix-Chappell loams, 9 to 15 percent 


Goshen fine sandy loam, 0 to 3 
percent slopes------------------- 
Goshen silt loam, 0 to 1 percent 


slopes-----------------------+---- 
Goshen silt loam, | to 3 percent 

slopesS--------------------------- 
Keith silt loam, 3 to 5 percent 

slopes---------------2----------- 


Keith silt loam, 3 to 5 percent 
slopes, eroded------------------- 
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49 


49 


49 


56 


58 


58 


58 


59 


59 


Capability units 
Irrigated 


Dryland 
Symbol 


1Ve-1 
IVe-1 
IVe-1L 
TVe-1L 
Ile-3 
Iile-3 
IVe-3 
IVe-5 
Vie-5 
Ile-3 
Tic-l 
Ile-1l 
Tic-1 
Vis-4 
lVe-3 
IVe-9 
Vie-9 
TIIs-5 
IIle-1 


VIs-41 


Ilis-2 


IIle-2 
IVe-5 


VIs-41 


VIIs-3 


Tie-3 
Tic-l 
IIe-1 
IIle-1l 


Iile-l 
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Symbol 


Page 


Range site 


Name 

Silty 
Silty 
Silty 
Silty 
Sandy 
Sandy 
Sandy 
Sandy 
Sands 
Sandy 
Silty 
Silty 
Silty 
Shallow Limy 
Sandy 

Thin Silty 
Thin Silty 
Silty 
Silty 


Shallow to 
Gravel. 


Silty 


Silty 
Sandy 


Shallow to 
Gravel. 


Very Shallow 
Porous. 


Overflow 
Overf Low 
Overf Low 
Silty 


Silty 
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23 
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22 


23 
24 


22 
22 
22 
23 
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The acreage and proportionate extent of capability units is given in table 1, p. ll 


Map 
symbol 


KeC 
KeC2 


TKA 


Vac 
VaD 
Wm 
Wx 


Mapping unit 


Keith silt loam, 5 to 9 percent slopes- 
Keith silt loam, 5 to 9 percent 

slopes, eroded---------- 77-75 rrr rr nH 
Keith-Kuma silt loams, 0 to 1 

percent slopesS---------------------77 
Keith-Richfield silt loams, 0 to lL 

percent slopesS---------------------- iS 
Keith-Richfield silt loams, 1 to 3 

percent slopes-------, 7 ahaa lal aaa 
Keith and Tripp fine sandy loams, 

0 to 3 percent slopes----s-+-5++s<-+> 
Keith and Tripp fine sandy loams, 

3 to 5 percent slopes--------------7- 
Keith and Tripp fine sandy loams, 

3 to 5 percent slopes, eroded-------- 
Keith and Tripp fine sandy loams, 

5 to 9 percent slopes, eroded-------- 
Las Animas fine sandy loam------------- 
Laurel soils---------------++-+--7-------- 


Las Animas loamy sand---------------+-- 
Nunn silt loam-----------------+------- 
Nunn-Slickspots complex---------------- 
Rosebud loam, O to 3 percent slopes---- 
Rosebud loam, 3 to 5 percent slopes---- 
Rosebud loam, 3 to 5 percent slopes, 


Rosebud-Canyon complex, 5 to 9 

percent slopes----------------------- 
Rosebud-Canyon complex, 5 to 9 

percent slopes, eroded--------------- 
Rosebud-Canyon complex, 9 to 15 

percent slopes----------------------- 
Rosebud fine sandy loam, 3 to 5 

percent slopes----------------------- 
Rosebud fine sandy loam, 3 to 5 

percent slopes, eroded--------------- 
Rosebud fine sandy loam, 5 to 9 

percent slopes----------------------- 
Rosebud fine sandy loam, 5 to 9 

percent slopes, eroded--------------- 
Scott silty clay loam------------------ 
Slickspots--------------------+--------- 


Sandy alluvial land-------------------- 


Tripp-Keith silt loams, 0 to l 

percent slopes----------------------- 
Tripp-Keith silt Loams, 1 to 3 

percent slopes----------------------- 
Valentine fine sand, rolling----------- 
Valentine fine sand, hilly------------- 
Wann loam------------------------------ 
Wet alluvial land---------------------- 
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; for dryland and in table 2, p. 


Dryland 


Symbol 
We-l 
IVe-1 
TIc-1 
Tic-L 
Ile-1l 
Ile-3 
Iile-3 
IIle-3 
IVe-3 
IVw-5 
VIs-1 
Tlw-4 
IVw-5 
IIc-l 
IVs-1 
Ille-1 
1Ve-1 
1Ve-1 
lVe-1 
LVe-1 
Vie-1 
Iile-3 
Iile-3 
IVe-3 
IVe-3 
ILlw-2 
Vis-l 


VIs-41 


Ilc-1 


Ile-1l 
ViIe-5 
Vile-5 
liw-4 
VIIs-3 
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» for irrigated land. 
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Capability units 
Irrigated 


Symbol 


Page 


Absence of 


Range site 


Name 

Silty 

Silty 

Silty 

Silty 

Silty 

Sandy 

Sandy 

Sandy 

Sandy 

Subirrigated 

Saline Sub- 
irrigated. 

Subirrigated 

Subirrigated 

Silty 

Silty 

Silty 

Silty 

Silty 

Silty 

Silty 

Shallow Limy 

Sandy 

Sandy 

Sandy 

Sandy 

Overf low 

Saline Sub- 
irrigated. 

Shallow to 
Gravel. 

Silty 

Silty 

Sands 

Choppy Sands 

Subirrigated 


Very Shallow 
Porous. 
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